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VOLUME 33 MAY 1955 NUMBER 3 


ESQUISSE ECOLOGIQUE DES COMTES DE 
L’ISLET ET DE KAMOURASKA' 


Park AUBERT HAMEL? 


Sommaire 


La végétation naturelle primitive de la région sud-estuarienne du Saint- 
Laurent, plus particuliérement des comtés de L'Islet et de Kamouraska, est 
étudiée en fonction des sites physiographiques et des catégories de sols. Au 
début, l’auteur donne une approche climatique, géologique, géomorphologique 
et phytogéographique du milieu régional, résumant les principales données 
connues. L’érabliére apparait, dans la partie sud-ouest des basses terres, 
comme |’élément dominant du paysage. Elle occupe les falaises estuariennes, 
jusqu’a Saint-Roch-des-Aulnaies. Puis, vers le nord-est, on retrouve 
'érabliére que sur les terrasses Champlain qui recouvrent les premiers contre- 
forts appalachiens. Les bois de coniféres semblent tirer avantage, lors d'un 
déboisement, du lessivage des sols pauvres en chaux, pour envahir des sites 
autrefois occupés par des érabliéres. | Dans la partie nord-est, les coniféres sont, 
de toute fagon, la note dominante du paysage, a cause de la nature acide des 
roches et d’un climat légérement plus froid. Sur les rivages maritimes, on 
distingue le facies d’abrasion avec gréve caractérisée par I’élyme des sables ,et 
le facies d’alluvion, caractérisé par l’herbe salée. Le rivage alluvionnaire est 
al’ ‘origine des sols limono-argileux qui constituent une espéce de plaine cétiére, 
qui n’aurait probablement jamais connu de végétation forestiére. Les rivages 
d'eau douce avec marée estuarienne présentent un facies alluvial moins carac- 
térisé ot l’on remarque le scirpe d’ Amérique et le riz sauvage. La végétation 
de la plaine argileuse supérieure est difficile 4 reconstituer a cause du grand 
développement qu’y a pris l'agriculture. Quelques lambeaux nous permettent 
de supposer qu'une forét d’érables rouges, probable ment associés a l’orme 
d’Amérique, en couvrait la partie sud-ouest, tandis qu'une forét de coniféres 
avec sous-bois de sphaigne dominait dans le nord-est. Sur le Plateau appala- 
chien, les tills glaciaires portent soit une érabliére (probablement a la faveur 
d'une roche-mére calcaire), soit un bois mélé de bouleaux, d’érables rouges, 
d'épinettes, de sapins et de trembles. Les bas-fonds argileux sont caractérisés 
par des bois d'épinettes noires, souvent associés au cédre. Les sols fluvio- 
glaciaires portaient, selon toute \Vraisemblane e, des foréts de pins. La forét de 
coniféres domine dans la partie nord-est, méme sur les sites les plus favorables. 


Introduction 


diverses disciplines 
mais elle se rapporte plus particuliérement aux entités taxonomiques (niveau 
de l’organisme), 4 leur adaptation, a leur groupement et aux habitats (niveau 
écologique), enfin, a la distribution régionale de ces organismes et de ces 


L’étude biologique d'un millieu régional fait appel 


1 Manuscrit regu le 10 novembre 1954. 
Contribution No 1422 de la Division de la Botanique et de la Phytopathologie, Service 
des Sciences, Ministére de l’ Agriculture, Ottawa, Ontario. 


Assistant-botaniste, Laboratoire du Service des Sciences, Ste-Anne-de-la-Pocatiére, 
Québec. 


[The March number of this Journal (Can. J. Botany, 33 : 139-221. 1955) was issued 
March 16, 1955.| 
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groupements (niveau géographique). Le présent travail est fait au point de 
vue écologique, et se rapporte aux divers habitats que l’on rencontre dans la 
région et a la végétation qui les caractérise. 

Sur le plan écologique, Jenny (17) raméne a cing les facteurs responsables 
de la formation du sol, ce qu’il exprime dans la formule: 

S = f(c, 0, r, p, t). 
Cette formule signifie que le sol (.S) est fonction, a la fois, du climat (c), des 
organismes disponibles (0), du relief (v7), de la roche-mére (p), et du temps (f). 
On remarque que chacun des quatre facteurs spatiaux, soit le c/imat, la roche- 
meére, le relief, et les organismes, indépendant dans sa fonction initiale, apparait, 
dans la réalité ou a son terme, comme une phase particuli¢re du milieu. Ces 
quatre phases seraient, respectivement, le microclimat, le sol, Vhabitat (1), 
les groupements d’organismes, et plus particuli¢rement la végétation (V). La 
végétation et l’habitat peuvent donc se présenter comme la résultante des 
mémes facteurs, suivant la formule: 
H ou V = f(¢, 0, 7, p, t). 

Voila pourquoi nous abordons cette étude des habitats et de la végétation 
de la région sud-estuarienne, en faisant un exposé sommaire des facteurs 
climatique, géologique, géomorphologique et phytogéographique de cette 
région. 

Etant donné que le sol est la résultante des mémes facteurs que la végétation 
et que le “‘type”’ de sol peut étre considéré, au point de vue écologique, comme 
une “‘situation’’, nous nous sommes appuyés, pour interpréter la végétation 
primitive et les habitats caractéristiques, sur la classification des sols 
actuellement en cours dans le comté de Kamouraska. Pour des fins prati- 
ques, nous avons traité a part la végétation des basses terres estuariennes et 
et celle du Plateau appalachien. 


Facteurs régionaux 
Le climat 

Wolfe et a/. (27) nous font remarquer que les données météorologiques 
recueillies d’aprés les méthodes standard ne nous donnent pas une image 
adéquate du climat réel du lieu et sont difficilement utilisables pour des 
corrélations biologiques. Ces observations d’ailleurs n’ont pas été congues a 
cette fin, et leur but est surtout les prévisions atmosphériques. Cependant, 
ces données peuvent nous fournir une approximation des réalités climatiques 
qui nous intéressent. 

Dans un récent travail, Hamel (16) a décrit, pour Sainte-Anne-de-la- 
Pocatiére, la s¢quence des saisons, en s’appuyant sur des données phénologi- 
ques. Pour les fins du présent travail, nous en résumerons les divers aspects, 
en établissant quelques corrélations avec les observations météorologiques 
compilées et interprétées par Dessureaux at Godbout (11) pour une période 
de 35 ans. 

Au sens biologique, l’hiver chez-nous dure six mois (du 20 octobre au 
20 avril, environ), soit 4 partir du moment ov toutes les feuilles sont tombées 
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jusqu’au réveil de la nature. C’est le temps de I’hibernation aussi bien dans 
le monde végétal que dans le monde animal. D’aprés les enregistrements 
météorologiques, janvier est le mois le plus froid avec une température 
moyenne de 10.8° F. et une variation de 0.9 a 21.1° F.; une moyenne des 
minima de 2.6° F., lesquels varient entre — 10.8° et 12.6° F.; une moyenne 
des minima extrémes de — 18.1° F. avec — 32° F. comme température la 
plus basse au cours des 35 ans. II tombe un peu moins d’eau (précipitations 
totales) en hiver qu’en été. La chute annuelle de neige est de 107.2 pouces 
en moyenne, variant entre 50 et 205 pouces. La plus grande quantité de 
neige tombe dans les mois de janvier et de février. Le vent constant empéche 
souvent la neige d’offrir une couverture adéquate aux plantes vivaces dans les 
champs découverts. L’insolation en hiver (hiver météorologique: janvier a 
mars) est de 32% de l’insolation possible. 

Le printemps, a Sainte-Anne, commencerait vers le 20 avril et se pro- 
longerait jusqu’au 15 juin. La fonte des neiges fournit a la végétation une 
grande quantité d’eau pour la croissance printaniére, surtout dans les bois 
ot la fonte de la neige et l’écoulement des eaux sont plus lents. Cet apport 
d’eau du sol est important, car la fin du printemps est souvent marquée par 
un défaut de précipitations. Les derniéres gelées se produisent vers le 18 
mai en moyenne, avec le 27 avril comme date la moins tardive et le 4 juin 
comme date la plus tardive. 

L’été, indiqué par le plein développement de la frondaison dans les bois 
de feuillus (15 juin), coincide avec une floraison massive de diverses espéces 
de plantes dans les habitats découverts. La floraison des marguerites serait, 
selon Payette (21), un bon indice du début de l’été. D’aprés les données 
phénologiques, l’été serait de trois mois. La compilation des données 
météorologiques donne 1333 jours pour la période de végétation, qui com- 
mencerait ainsi au milieu du printemps, a la floraison des pissenlits. L’in- 
solation en été (été météorologique: juin a aofit) est de 49.5% de l’insolation 
possible. Juillet est le mois le plus chaud, avec une température moyenne 
de 65° F. et une variation de 59.7° a 72.4° F., une moyenne des maxima de 
76.3° F., lesquels varient entre 71.5° et 84. 4° F., et une moyenne des maxima 
extrémes de 87.3° F. avec 94° F. comme température la plus haute au cours 
des 35 ans. Les précipitations sont légérement plus fortes en été, et les plus 
longues périodes de pluie se produisent plus fréquemment en juin, en juillet 
ouenoctobre. En été, la courbe d’évapo-transpiration montre une déficience 
en eau, plus précis¢ment, du 1°" juin au 15 aofit. L’eau accumulée dans le 
sol et dans le sous-sol jouerait alors un rdle important surtout dans les endroits 
ot la forét maintient son action régulatrice. 


L’automne commencerait vers le 15 septembre et durerait un peu plus 
d'un mois. Les observations météorologiques donnent, comme date moyenne 
des premiéres gelées, le 28 septembre, avec le 7 septembre comme date la 
plus hative et le 30 octobre comme date la moins hative. Les orages de 
plus forte intensité se produisent en septembre, ce qui constitue alors une 
menace d’érosion. 
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Notre climat serait surtout continental, revétant ainsi les caractéristiques 
générales du climat est-américain. Les saisons de transition, l’automne et 
le printemps, sont proportionnellement plus courtes que les autres saisons. 
Cependant, Dessureaux et Godbout (11) font remarquer qu’il existe une légére 
tendance maritime surtout au cours des mois d’été, car les fluctuations des 
températures moyennes mensuelles, de la moyenne mensuelle des minima 
comme de la moyenne mensuelle des maxima sont moins fortes pour les mois 
d’été que pour les mois d’hiver. Hamel (16) a déja fait observer que cette 
influence se fait un peu sentir aussi au printemps, qui est un peu plus long 
qu'on ne s'y attendrait, comparé a Vautomne. Nous souhaitons d’ailleurs 
préciser cette corrélation entre les données phénologiques et les données 
météorologiques, d'une part, par une recompilation progressive (ou par: 
décades) des données météorologiques existantes et, d’autre part, par l’instal- 
lation d’appareils enregistreurs dans des sites caractéristiques correspondant 
aux unités géomorphologiques et aux divers habitats envisagés dans ce travail. 
Il existe aussi, dans la région, quelques autres stations météorologiques qui 
posstdent des dossiers moins anciens que celle de Sainte-Anne-de-la-Pocatiére, 
mais dont les données ne seraient pas négligeables. Nous réservons ces 
données pour une étude plus compléte du climat régional. 


Les formations géologiques 

Les comtés de L’Islet et de Kamouraska forment une région bien carac- 
téris¢e quant a son aspect physique. Elle ressemble a un énorme rectangle 
paralléle a l’estuaire du Saint-Laurent, et sa structure d’ensemble est celle 
d'un grand anticlinal également orienté parallélement l’estuaire du 
Saint-Laurent (figs 1 et 2). 

Le long de l’axe de lanticlinal, affleurent les formations les plus anciennes 
du L’Islet dont la largeur moyenne est de six milles, dans le troisi¢éme quart 
sud-est de la région. Le L’Islet présente des schistes trés métamorphisés et 
des quartzites abondamment cimentés de quartz. De chaque cété de l’axe, 
affleurent les plus anciennes roches du Sillery, partiellement recouvertes, du 
cété sud-est, par les formations de Pohénégamook, en discordance. Les 
schistes de Pohénégamook sont friables et riches en calcaire. Le Sillery 


Fic. 1. Carte-guide des comtés de L'Islet et de Kamouraska, au sud de l'estuaire du 
Saint-Laurent. Cette carte mentionne les principales localités pour faciliter la com- 
préhension du texte. On notera que les noms de localité ont été simplifiés, v.g. S. Jean 
pour Saint-Jean-Port-Joli. 


Fic. 2. Carte géologique — de la carte 704A, Ministére des Mines et Ressources 
du Canada) et phy siographique de la région sud-estuarienne. Comme la moitié supérieure 
de la carte (nord-ouest) était entiérement couverte par les formations de Sillery, nous 
avons cru bon d'y représenter les particularités physiographiques, qui sont plus diversifiées 
dans ce secteur. La courbe de 500 pieds sépare, grosso-modo, les basses terres, au nord- 
ouest, du Plateau appalachien, au sud-est. La désignation ‘zone de tills'’ comprend 
toute la partie inférieure de la carte (sud-est), a partir de la ligne de 500 pieds. La localisa- 
tion des éléments physiographiques ainsi que des monadnocks (IX.AM.) ne comporte pas 
de précision absolue sur la carte, car nous ne disposions d’aucun document cartographique 
a cet effet. 
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inférieur, si on peut l’appeler ainsi, consiste en des ardoises gris foncé inter- 
stratifiées de grés gris-verdatre. Plus prés de Il’estuaire, dans la partie nord- 
ouest, apparait une zone de roches plus récentes du Sillery qui se distinguent 
des premiéres par des ardoises rouges interstratifiées de grés vert-beige. On 
y rencontre aussi des quartzites et des lits calcaires. I! existe également, 
dans la partie nord-ouest de la région, des monadnocks appartenant a une 
phase plus dure, ot dominent les quartzites et qui sont associés aux parties 
inférieures du Sillery. On a attribué ces monadnocks a une formation dite 
de Kamouraska. Des couches de conglomérats calcaires sont parfois inter- 
calées au milieu de ces quartzites de Kamouraska. Dans la partie sud de 
la région, affleurent des roches intrusives de la formation Talon, autour 
desquelles on exploite actuellement le minerai de nickel. 

Les traits généraux de la géologie de la région sont représentés par la Fig. 2. 
Les principaux auteurs que nous avons consultés sont McGerrigle (19) et 
Dresser et Denis (12). 


Le facteur géomorphologique 

Les formations que nous venons de voir ont été fortement plissées et 
relevées pour former une des chaines des Appalaches appelée chaine de 
Sutton*, dans les Cantons de l'Est, et Monts Notre-Dame, dans sa _ partie 
nord-est. Ces plissements appalachiens semblent avoir subi trois cycles 
d’érosion, dont les deux derniers seulement ont marqué les comtés de L'Islet 
et de Kamouraska. La région tout entiére se présente comme deux plates- 
formes d’abrasion ou pénéplaines qui recoupent les plissements appalachiens 
a des niveaux, différant de mille pieds d’altitude environ, le Plateau 
appalachien et les basses terres de |’'Estuaire. Ces deux pénéplaines sont 
séparées l’une de l'autre par une zone de failles, qui seraient la continuation 
de la faille de Logan, causant parfois des escarpements de l'ordre de cing 
cents pieds. Cette zone de failles est plus ou moins masquée par une série 
de terrasses pléistocénes. 

Le Plateau appalachien est une pénéplaine relevée, déja fortement entamée 
par l’érosion. Ce plateau laisse encore apparaitre, au-dessus de sa_ table 
d’érosion, des monadnocks, considérées comme des reliques de la chaine 
de Sutton. 

La deuxiéme pénéplaine, dite “‘plate-forme de Québec’’, constitue le site 
des basses terres de l’estuaire du Saint-Laurent. Une partie de ces basses 
terres est occupée par une plaine argileuse d'origine Champlain ou_post- 
Champlain, l'autre partie est occupée par des monadnocks de la formation 
de Kamouraska, par des crétes rocheuses du Sillery supérieur et par de 
multiples terrasses et cordons sablonneux. De plus, on remarque, au niveau 
actuel du Saint-Laurent, une étroite table d’abrasion marine sur laquelle 
reposent des alluvions récentes appelées terres d'anse. Nous appellerons ces 
alluvions ‘‘plaine basse’’, par opposition a la ‘‘plaine supérieure” argileuse, 
qui s’en distingue par une différence d’altitude d’environ soixante-quinze pieds. 


5 Continuation et chaine principale des montagnes Vertes dans le Vermont. 
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Le réseau hydrographique qui draine cette région subit fortement Il’in- 
fluence de la structure géologique. Il se partage d’abord en deux versants 
principaux: celui du Saint-Laurent, vers le nord-ouest, et celui de la Saint- 
Jean, vers le sud-est. La ligne de partage des eaux suit approximativement 
l'axe géologique de la région et les affleurements du L'Islet, probablement a 
cause de la nature de ces roches. Le versant du Saint-Laurent est carac- 
térisé, dans la section du Plateau, par l’orientation des vallées dans le sens des 
plissements, parallélement a l’axe de la région, comme les vallées de la riviére 
du Loup, de la riviére Quelle et du bras Saint-Nicholas. Les vallées prin- 
cipales, et méme les secondaires, sont presque toutes subséquentes aux 
plissements géologiques, de sorte qu'il en résulte un profil transversal val- 
lonné. Dans la section des basses terres, cependant, les riviéres prennent 
plut6t une direction conséquente, vers I'Estuaire, au nord-ouest. Le versant 
Saint-Jean offre un contraste assez frappant: la plupart des vallées y sont 
orientées perpendiculairement a l’axe régional et les cours d’eau prennent de 
préférence une allure conséquente, telles la petite et la grande riviére Noire 
et leurs affluents. Ces vallées sont profoundément creusées dans le Plateau, 
dont le niveau général, dans cette zone, est déja passablement plus bas. II 
semble que cette forte entame du Plateau appalachien, dans sa partie sud-est, 
soit due aux formations géologiques constituées de roches plus tendres. 
L’allure fort différente qui en résulte classerait cette bordure, le long de la 
fronti¢re internationale, dans une tout autre région physiographique, la 
région ‘‘acadienne”’ définie par G. A. Young (19). 

Les glaciations quaternaires ont partiellement surcreusé certaines vallées 
et arrondi les crétes laissées par l’érosion fluviatile. En se retirant, le glacier 
a laissé divers dépé6ts morainiques, le glaciaire, qui recouvre comme 
d'un manteau les formes que nous venons de voir. Ces tills apparaissent 
pratiquement intacts dans la partie centrale du plateau, et partiellement 
remaniés par les eaux sur les pentes et dans les vallées. Dans certaines 
parties, surtout au bord du plateau et dans la zone de transition entre le 
plateau et la plaine, les dépéts fluvio-glaciaires dominent. 

L’invasion de la mer Champlain a ensuite recouvert les basses terres d’une 
couche plus ou moins épaisse d’argiles marines. Les retraits successifs du 
rivage ont ensuite donné naissance a des terrasses et cordons littoraux, 
étagés a différents niveaux. On observe ces terrasses marines gravelo- 
schisteuses, accrochées aux contreforts appalachiens, entre les altitudes de 
100 et de 500 pieds. D’aprés Baril et Rochefort (2), l’argile Champlain fut 
recouverte d'un second dépét argileux, attribuable 4 un bras de mer subsé- 
quent qui fut le prélude de l’estuaire actuel. Ces argiles ‘“post-Champlain” 
ou “‘pré-Saint-Laurent”’ sont plus ou moins pavées de cailloux. 

Les principaux auteurs que nous avons consultés sur la géomorphologie de 
la région sont Blanchard (3), Dresser et Denis (12) et McGerrigle (19). 


Le facteur phytogéographique 
L’étude du facteur ‘‘flore disponible” fait appel aux données de la phyto- 
géographie. La région ici considérée n'est qu’un point dans le continent 
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nord-américain: la flore actuelle de la région est le résidu de la fluctuation 
des grandes populations floristiques de cette portion de l’hémisphére. Les 
premi¢res masses continentales ont été des centres de différenciation du 
régne végétal; puis les migrations ont ensuite contribué a des échanges en 
vertu de phénomeénes géologiques encore discutés; au quaternaire enfin, les 
diverses glaciations et les divers réchauffements interglaciaires ont successive- 
ment repoussé et rappelé les populations végétables. 

Parmi les facteurs actuels, Dansereau (7, 8) et divers auteurs cités par lui 
signalent un refroidissement probable du climat. La présence des deux 
biomes, la forét décidue et la forét de coniféres, en état de tension dans la 
région, offre des habitats tellement différents aux plantes herbacées qu'il ne 
faut pas oublier de considérer ce fait comme un facteur de ségrégation floristi- 
que. Le recoupement, perpendiculaire au gradient climatique, des éléments 
géologiques et physiographiques, est également susceptible de composer, pour 
une bonne part, la mosaique locale. La flore riparienne de l’estuaire se 
répartit en deux secteurs, l’un maritime et l'autre fluviatile (‘‘estuarien” au 
sens des biologistes), 4 cause de la limite des eaux salées de surface qui 
s’établit aux environs de Saint-Jean-Port-Joli. Les marées d’eau douce 
constituent, sur le rivage des estuaires, un facteur tout a fait particulier dans 
le monde végétal. De plus, la zone de transition entre "habitat intercotidal 
d’eau douce et celui d’eau salée, avec son gradient de salinité, est un facteur 
d’évolution établi entre deux biocycles. 

Halliday (15) comprend les comtés de L’Islet et de Kamouraska dans sa 
région “Great Lakes — St. Lawrence’. Les caractéristiques de cette région 
sont le pin blanc (Pinus strobus) et la pruche (Tsuga canadensis). 11 dis- 
tingue, pour notre district, la section Témiscouata-Restigouche, avec absence 
de pruche et une plus grande importance des intrusions de la forét boréale. 
Villeneuve (26) établit la limite de la forét décidue aux environs de Québec et 
précise que notre secteur appartient a la grande région des bois mélés, qui 
serait une région de transition entre celle ot les bois décidus dominent et celle 
ot ils sont absents. Les principales espéces n'y sont pas strictement carac- 
téristiques mais se partagent les sites. Cet auteur, lui aussi, distingue, pour 
notre région, la section de l’estuaire du Saint-Laurent. Halliday ainsi que 
Villeneuve signalent l’importance relative du cédre (Thuja occidentalis), qui 
atteint son meilleur développement dans notre région. Halliday avait 
localisé une section de la forét boréale gaspésienne, au sud de Rimouski. 
Villeneuve (26) distingue cette section sous le nom de section du Plateau de 
la Céte Sud, et il l’étend vers le sud-ouest jusqu’au-lac Sainte-Anne, a la 
limite des comtés de L’Islet et de Kamouraska. 

Parmi les principaux auteurs dont les études physiographiques intéressent 
la présente région, citons Marie-Victorin (18), Dansereau et Raymond (10) 
et Raymond (22). 


Végétation des basses terres estuariennes 


A cause du voisinage des masses d'eau de l’estuaire, le climat des basses 
terres est quelque peu plus doux et moins extréme que celui du Plateau, a 
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la méme longitude. I1 existe cependant un gradient thermique, probable- 
ment sud-ouest de cette bande de terre 4 son extrémité nord-est, surtout, 
a cause des eaux plus froides de l’estuaire, qui subit davantage, dans sa 
partie nord-est, l’influence du Golfe et de l’'Océan (25). 

Les sols des basses terres se répartissent en alluvions marines et estuariennes 
de rivage (récentes), sédiments marins anciens d’4ge post-Champlain, sables 
d’anciens rivages de méme Age, terrasses gravelo-limoneuses d’Age Champlain 
(jusqu’a cing cents pieds environ), quelques dépéts morainiques et fluvio- 
glaciaires, monadnocks silicieux et coteaux schisteux. Ces éléments sont 
disposés en bandes plus ou moins continues et paralléles. 

Les basses terres sont la partie la plus habitée des comtés de L'Islet et de 
Kamouraska et la plus modifiée au point de vue végétation naturelle. Sur 
les sols les plus fertiles, on a peine a trouver un soupcon de végétation primitive, 
hormis quelques minces reliques en des endroits pas nécessairement repré- 
sentatifs. Les terrains incultes, par contre, portent souvent une végétation, 
sinon toujours vierge ou primitive, du moins spontanée et représentant une 
régénération naturelle du site. 


Extension de I’ érabliére dans la zone des basses terres 

L’érabli¢re occupe, dans la région, une place beaucoup plus importante 
que ne l’indiquent les cartes a l’échelle continentale ou méme a I'échelle 
nationale. L’aire des bois décidus est évidemment de plus en plus entre- 
coupée de bosquets de coniféres, 4 mesure qu'on avance vers l’est, mais elle 
n’en est pas moins la note dominante du paysage, si on excepte quelques 
coteaux d'épinettes. A partir de Montmagny, en dehors de la région étudiée, 
les coniféres sont plus importants dans le paysage et I’érabliére, souvent 
interrompue. Celle-ci pousse encore une pointe, le long des falaises estuarien- 
nes, jusqu’a Saint-Roch-des-Aulnaies. | Plusieurs coteaux rocheux sont 
également recouverts d’érables (Acer saccharum), mais ceux-ci sont de plus 
en plus sélectives des formations qui rectlent des lits interstratifiés de 
calcaire. On constate alors que le pourtour humide, en contrebas de ces 
coteaux, est souvent occupé par Thuja occidentalis. 

Dans cette zone de transition, l’érabliére s’éloigne graduellement de 
l'estuaire pour occuper la deuxiéme chaine de coteaux rocheux (fig. 7) et enfin 
se réfugier, aux environs de Sainte-Louise, sur les terrasses marines et graviers 
fluvio-glaciaires des premiers contreforts appalachiens (fig. 10). Ce retrait 
de l’érabliére a l’intérieur correspond grossiérement a une limite climatique. 
Aux environs de La Malbaie et de Riviére-Ouelle, les hauts-fonds de l’estuaire 
limitent les restes d’influence océanique qui pourraient se faire sentir sur le 
microclimat des rivages et méme sur le climat régional des basses terres. 

La ceinture d’érables s’étend, en altitude, sur le flanc des escarpements 
appalachiens, jusqu’aux environs de neuf cents a mille pieds, ot elle atteint 
les “‘tills’’ glaciaires depuis la courbe de niveau de 600 pieds. On retrouve 
également I|’érabliére, sur les mémes dép6ts quaternaires, autour de certains 
monadnocks, telle la montagne Thiboutot. Déja de bonne venue en amont 
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de l’estuaire, l’érabliére des terrasses se prolonge en aval certainement jus- 
qu’aux environs de Mont-Carmel. Pour des raisons autant topographiques 
peut-¢tre que climatiques, elle est ensuite interrompue, pour réapparaitre a 
intervalles plus ou moins longs, comme a la téte du lac Morin, et, d’aprés 
Dansereau (8), jusqu’en Gaspésie, mais a une altitude un peu moindre. 
Nous verrons, dans la seconde partie de ce travail, que l’érabliére du Plateau 
s’étend beaucoup moins vers le nord-est. 

Associés 4 cette ceinture d’érabliéres du piémont, on rencontre parfois des 
lambeaux de chenaie (Quercus rubra var. borealis). Les anciens nous affir- 
ment que cette essence était beaucoup plus abondante autrefois, sur les 
premiéres terrasses; d’ot, la dénomination de ““Céte des chénes” donnée a 
divers bouts de rang. On retrouve d’ailleurs encore de nos jours des reliques 
éparses de ce qui aurait pu ¢tre une ceinture de chénes, que nous pourrions 
rattacher aux chenaies signalées par Campagna (5) en Gaspésie. 

Les premiéres terrasses, plus précisément celles qui sont surtout con- 
stituées de sable et qu’on attribue a l’épogue pré-Saint-Laurent, ont da 
porter, a l’origine, une forét de pins blancs (Pinus strobus) comme en 
témoignent quelques formations-reliques. Comme le pin est un_ bois 
d’ceuvre et de charpente trés recherché, il est facile de comprendre qu'il ait 
pratiquement disparu de cette zone. Par ailleurs, l’épidémie de_ rouille 
vésiculeuse qui sévit, depuis plusieurs années, peut ¢tre considérée comme un 
facteur dans la régression des pinédes. 

Les érabliéres, se trouvant dans la partie extréme de leur aire, sont de 
plus en plus exigeantes quant aux conditions du sol. Elles préférent un sol 
qui, tout en étant bien drainé, posséde un bon pouvoir de retention d'eau. 
Les falaises de l’estuaire, jusqu’a Saint-Roch-des-Aulnaies, semblent satis- 
faire a cette exigence. Par contre, les crétes schisteuses sont parfois trop 
séches ou trop acides. Les “‘tills’’ glaciaires, sur les flanes de collines, ont un 
bon pouvoir de retention d’eau, a cause des éléments fins que ces sols con- 
tiennent. Les terrasses gravelo-schisteuses sont également favorables. Les 
sols d'origine fluvio-glaciaire, par contre, sont trop poreux et sujets au lessi- 
vage. L’érabliére profite souvent d’une exposition nord ou nord-est, qui 
jouit d'un régime thermique et hygrométrique plus constant. 

Au point de vue dynamique, I’érabliére est associée aux types de sol a 
tendance podsolisante mais de faible intensité, tels les gris-bruns-podsoliques 
et les bruns-podsoliques. Dans cette région-ci, a la limite de son aire, 
l'érabliére tolére encore les podsols, mais encore faut-il qu’ils ne soient pas 
trop lessivés. Cette condition se présente sur des sols jeunes, sans oublier 
cependant que l’échelle d’4ge varie avec les roches-méres. On trouvera donc 
l’érabliére sur des sols pas trop perméables ou sur des sols contenant, a 
l’origine, une forte proportion de calcaire qui en a retardé la podsolisation. 
L’érable conditionne toute la physiologie de l'association par son systéme 
radiculaire profond, qui raméne en surface, sous forme de détritus foliaires, 
les éléments alcalins entrainés en profondeur par le lessivage. Si le lessivage 
est plus rapide que la récupération, l’érable est franchement défavorisé. 
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D’autant plus que ce cycle nutritif est lui-méme retardé par le climat: la 
décomposition des feuilles en humus se fait trés lentement au point qu'on 
trouve parfois trois années de détritus non minéralisés sur le parquet de la 
forét. Ce fait nous a été signalé par les pédologues. 


Aspect floristique de |’ érabliére estuarienne 

Dans cette étude floristique, nous envisagerons, 4 la fois, l’érabliére des 
basses terres et celle du Plateau. 

La flore de l’érabliére estuarienne est considérablement appauvrie en 
espéces comparée a l’érabliére laurentienne de Dansereau (6). Voici les 
principales espéces-indices de l'érabliére laurentienne qu'on retrouve dans 
nos érabliéres sud-estuariennes: Fagus grandifolia', Acer saccharum, Betula 
lutea, Acer pensylvanicum, Corylus cornuta, Viburnum alnifolium, Cornus 
alternifolia, Sambucus pubens, Lonicera canadensis, Viola pensylvanica var. 
leiocarpa, Osmorrhiza claytoni, Caulophyllum thalictroides, Solidago flexicaulis, 
Actaea pachypoda, Actaea rubra, Trillium erectum, Polygonatum pubescens, 
Smilacina racemosa, Dicentra cucullaria, Erythronium americanum. Une 
espéce arborescente appartenant a la forét méridionale, |'Ostrya virginiana, 
trouve sa limite d’aire dans la région, et peut étre considéré comme un indice 
que l’érabliére estuarienne est une authentique forét décidue. Quelques 
espéces de I’érabliére laurentienne disparaissent des érabliéres estuariennes 
vers le milieu de le région: Tsuga canadensis, Tilia americana, Fraxinus 
americana, Ulmus americana, Claytonia caroliniana, Dentaria diphylla. Cer- 
taines espéces, jug¢es moins bonnes indicatrices dans la vallée moyenne du 
Saint-Laurent, prennent dans cette région-ci une signification toute autre: 
l’‘ambiance particuliére de l’érabliére leur sert de refuge. Ce sont: Quercus 
rubra var. borealis, Dryopteris disjuncta, Eupatorium rugosum, Arisaema 
atrorubens. Certaines espéces, citées comme étant de la forét canadienne, 
semblent avoir, dans cette aire-ci, certaines préférences pour Il'habitat 
érabli¢re: Acer spicatum, Taxus canadensis, Lycopodium lucidulum, Galium 
triflorum, Aralia nudicaulis, Streptopus roseus var. perspectus, Medeola 
virginiana. 

Voici maintenant les principales espéces de |'érabliére laurentienne qu’on 
ne retrouve plus dans l’érabli¢re de l’estuaire: Rubus odoratus, Hepatica 
acutiloba, Asarum canadense, Carex plantaginea, Trillium  grandiflorum, 
Uvularia grandiflora, Sanguinaria canadensis, Adiantum pedatum, Allium 
tricoccum, Polystichum acrostichoides. 11 faudra multiplier nos observations 
et nos relevés aux diverses périodes et dans toutes les parties de la région 
pour compléter cette comparaison floristique. La détermination, par exemple, 
des gradients de composition floristique serait d’un grand intérét tant pour 
les phytogéographes que pour les écologistes. 


4 La nomenclature adoptée dans le présent travail est celle de la huitiéme édition du ‘“‘Gray's 
Manual of Botany" par Fernald (14). Ne fatsant pas ict euvre strictement floristique, nous 
avons cru bon d'alléger le texte des noms d’auteurs, quitte a référer plutét & un ouvrage connu de 
tous. Nous avons également consulté la ‘‘ Flore laurentienne’ de Marie-Victorin (18), ainsi que 
les additions et corrections par Rouleau (23). 
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Mentionnons, pour terminer, les principales espéces de la forét de coniféres 
qui donnent, a notre érabliére, son aspect boréal: Clintonia borealis et 
Maianthemum canadense, parmi les plus importantes, puis Cornus canadensis, 
Chimaphila umbellata var. cisatlantica, Trientalis borealis, Rubus pubescens, 
Aster acuminatus, Dryopteris spinulosa, enfin Abies balsamea et Picea glauca. 
Acer rubrum est présent dans la plupart des érabliéres. La présence de 
sapins, d’épinettes et de merisiers nous permet de rattacher un grand nombre 
de stations au type nordique de Dansereau (9), |’Aceretum betulosum. Cepen- 
dant certaines stations manifestent une filiation plus méridionale. 


Les bois de coniféres des basses terres estuariennes 

La présente région se trouve sous un climat critique pour les bois d’érables. 
La podsolisation des sols est propre aux climats pluvieux et frais, et les coni- 
féres comme l'épinette (Picea spp.) s’associent aisément a ce processus a 
cause de la lente décomposition de leurs détritus acides et probablement 
aussi a cause de leur rhizosphére plus superficielle. Parfois, une roche-mére 
originairement acide favorisera ces conditions ainsi que les espéces qui s’y 
sont adaptées, comme dans Kamouraska, la partie orientale de la région, ot 
les bois de coniféres sont franchement dominants dans le paysage. Sur les 
sites critiques, comme sont certaines crétes schisteuses du comté de L’Islet, 
lérable, une fois bfiché, ne semble pas facilement réintégrer son site primitif. 
Le déboisement abusif de ces coteaux aura fait avancer la podsolisation dans 
des sols trop perméables. Ceux-ci sont envahis, a la faveur d’un vieux 
pacage 4 Danthonia spicata, par Juniperus communis var. depressa et Picea 
glauca (fig. 3). 

Il est possible que, 4 cause du refroidissement du climat (7 et 8), l’érabliére 
ne puisse plus réintégrer certains sites, ot elle subsistait grace a une espéce 
de freinage que sa présence exergait sur la podsolisation et grace, en quelque 
sorte, a l'état de refuge qu’elle se créait a elle-méme. L’abattage de cette 
forét décidue aurait permis a la podsolisation de dépasser le stade critique. 
Le bouleau, Betula papyrifera, s’empare du site, si le parquet forestier n'est 
pas modifié; et la succession s’oriente ensuite vers un bois de Picea glauca 
et Abies balsamea. Sile sol est labouré, ou seulement pacagé assez longtemps 
pour permettre l’engazonnement, il arrive que le vieillissement de la pelouse, 
avec l’établissement d’un tapis de mousses, favorise l’invasion directe par 
Picea glauca. 

Dans la partie nord-est, ot les bois d’épinettes dominent, l’influence du 
climat est accentuée par la prédominance des quartzites acides de la formation 
Kamouraska. Ces collines, lorsqu’elles sont dénudées, sont souvent réenva- 
hies par le Pinus banksiana avec sous-étage de Cladonia et de muscinées que 
colonisent souvent Deschampsia flexuosa et Vaccinium myrtilloides. Les 
falaises et rochers maritimes, dans Kamouraska, portent également des 
coniféres (Picea glauca et Abies balsamea). Ces roches se recouvrent, au 
stade pionnier, de Juniperus horizontalis, accompagné de Campanula rotundi- 
folia, Smilacina stellata, Cerastium arvense, Draba arabisans, Arabis drum- 
mondi, ou encore de Empetrum nigrum, Vaccinium vitis-idaea. 
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Fic. 3. Invasion d'un pacage 4 danthonie par Juniperus communis var. depressa et 
Picea glauca, sur un coteau schisteux a Saint-Denis de Kamouraska. Fic. 4. Gréve, 
a Notre-Dame-du-Portage, avec cordon littoral d’Elymus arenarius var. villosus. A 
l’extréme gauche, on apergoit la formation dense de Spartina alterniflora. 
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La végétation de rivage maritime: facies d’abrasion 

Dans les endroits exposés ot les vagues s’attaquent au rivage, la végétation 
offre un aspect plut6t pauvre. Les schistes et grés de Sillery apparaissent 
dans la zone intercotidale recouverts tout au plus d’un peu de vase, ot se 
réfugie Spartina alterniflora, que nous étudierons dans un habitat plus favo- 
rable. La zone intercotidale se termine alors par la gréve proprement dite, 
plage de sable 4 peine colonisée, en certains endroits, par quelques plantes 
éparses: Mertensia maritima, Cakile edentula, et parfois Atriplex glabriuscula, 
Chenopodium album, Salsola kali. 

Cette gréve est cependant couronnée par une formation dense et presque 
pure de Elymus arenarius var. villosus (fig. 4). Aux elymes, se mélent souvent 
Lathyrus japonicus, Atriplex patula var. hastata, Sonchus arvensis, Cheno- 
podium album, Potentilla rolandit Boivin, Arenaria peploides var. robusta, 
Potentilla tridentata. Sur le talus engazonné, dont le bord est découpé par 
l’érosion maritime, on trouve: Potentilla argentea, Carum carvi, Smilacina 
stellata, Ligusticum scothicum, Iris hookeri, Plantago eriopoda. 


La végétation de rivage maritime: facies d’alluvion 

Dans le fond des anses, la zone intercotidale est caractérisée par un envase- 
ment caractéristique qui est a l’origine d’une vaste plaine cétiére dans Ka- 
mouraska (mot indien qui signifie: ‘‘jonc au bord de l'eau’). Une végétation 
graminoide colonise cette vase et en accélére le processus de sédimentation en 
calmant le clapotis de l'eau. La plante colonisatrice par excellence est le 
Spartina alterniflora, qui envahit la vase maritime a l’exclusivité de toute 
autre plante. Ses longues tiges droites ralentissent le mouvement des 
vagues, favorisant l’envasement, tandis que ses rhizomes fixent les dépéts en 
établissant un réseau serré qui s’'adapte chague année au niveau atteint. On 
pourrait désigner cette zone sous le nom de “‘zone de I’herbe salée’’, ou “‘batture 
inférieure”’ (fig. 5). 

Ce phénoméne se poursuit jusqu’a ce que le niveau favorise l’invasion par 
d’autres espéces. La zonation de rivage se confond parfaitement, ici, avec la 
succession. Triglochin maritima, Glaux maritima var. obtusifolia, envahissent, 
les premiers, la zone du S. alterniflora. Quand le niveau d’accumulation est 
assez élevé, le Spartina patens s’établit. Le niveau d’adaptation de cette 
espéce semble relativement étroit, ce qui favorise une zonation bien marquée. 
Son port plus ou moins décombant et ses limbes étalés donnent, a la zone de 
végétation qu’elle domine, une apparence caractéristique de pelage mouillé. 
Les principales espéces qui accompagnent S. patens sont: Atriplex glabriuscula, 
Glaux maritima var. obtusifolia, Hordeum jubatum, Plantago oliganthos, 
Solidago sempervirens, Triglochin maritima. Ces plantes compagnes sont peu 
visibles, excepté Solidago sempervirens, qui forme souvent des colonies dans 
les dépressions ot l'eau de pluie peut s’accumuler. Nous désignerons cette 
zone sous le nom de “batture intermédiaire”’. 

Sur ces rivages alluvionnaires, la végétation intercotidale se raccorde 
insensiblement a la plaine alluviale, 4 laquelle elle donne naissance, par une 
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Fic. 5. Rivage de l'Anse, a Sainte-Anne-de-la-Pocatiére, avec zone de Spartina 
alterntflora a gauche et de S. patens a droite. Ces longues ‘‘battures”’ se relient insensible- 
ment aux terres d'alluvions auxquelles elles donnent naissance. Fic. 6. Vastes terrains 
plats de vase durcie, prés de Saint-André, colonisés par Salicornia europea, Spergularta 
canadensis, Ranunculus cymbalaria. A \'extréme gauche, on apergoit la formation dense 
de Spartina alterniflora. 
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troisiéme zone ot le sol est encore plus ferme et plus sec. Nous n’avons pu 
y observer suffisamment de plantes fructifiées pour nous permettre de tirer 
des conclusions sur l’identité de la plante dominante. Mais en nous basant 
sur les relevés faits par Dore en 1941°, sur des rivages alluvionnaires du comté 
de Kamouraska, nous serions portés a croire que notre plante dominante 
est le Scirpus paludosus (S. campestris), probablement accompagné de Carex 
salina et de Carex paleacea. On retrouve, comme plantes compagnes, des 
espéces de la zone du Spartina patens: Glaux maritima, Atriplex glabriuscula, 
Solidago sempervirens; on rencontre également [ierochloe odorata, Hordeum 


jubatum, et Potentilla anserina. Le Glaux est particuliérement fréquent et 


le Potentilla trés abondant dans certains relevés. On peut désigner cette 
troisi¢me zone sous le nom de ‘“‘zone des rouches”’ ou de “‘batture supérieure’’. 

Ces deux derni¢éres zones, la “batture intermédiaire’’ et la ‘‘zone des 
rouches’’, sont souvent interrompues par des dépressions, colonisées par les 
plantes halophytes que nous venons de voir, soit Glaux maritima, Atriplex, 
Triglochin maritima. Dans certaines stations, il existe de vastes espaces 
dénudés et plats ot l’alluvionnement semble s’étre arrété avant d'avoir 
atteint un niveau favorable a4 I’établissement d'une végétation vraiment 
terrestre. Le sol nu, souvent durci et craquelé, en périodes séches, est colo- 
nis¢ par des halophytes telles que Salicornia europea, Spergularia canadensis, 
qui forment un tapis dense mais discontinu, comme par plaques. On y 
rencontre quelques espéces moins abondantes comme Plantago oliganthos et 
Ranunculus cymbalaria. L’uniformité de ce tapis est rompue par les tiges ou 
les hampes florales de Limonium nashii, Hordeum jubatum, Triglochin 
maritima (fig. 6). 

La limite de la zone intercotidale est plus ou moins marquée par un cordon 
de déchets de la mer (les “rapports’’), qui héberge souvent quelques halo- 
phytes et des mauvaises herbes: Sonchus arvensis, Potentilla anserina, Con- 
volvulus sepium, Chenopodium album, Atriplex patula var. hastata, etc. Vient 
ensuite une zone d’herbes hautes qui sont comme la marge négligée des 
prairies de fauche avoisinante et des champs cultivés: Spartina pectinata, 
Sanguisorba canadensis, Calamagrostis canadensis, Aster umbellatus, Vicia 
tetrasperma, etc. Dans certaines parties, comme dans I|’Evantail, a Riviére- 
Quelle, ot les terres sont exploitées sous le régime des “‘droits de fauche”, 
cette bande d’herbes hautes prend alors de l’importance, surtout si le culti- 
vateur n’use pas fréquemment de son droit. On voit alors apparaitre d’autres 
espéces telles que Cicuta maculata, Solidago graminifolia, Solidago rugosa, 
Spiraea latifolia, qui se mélent aux précédentes. Ces hautes herbes se 
retrouvent le long de toutes les vieilles cl6tures des ‘‘terres de l’Anse’’ dans 
Sainte-Anne et Riviére-Ouelle, y constituant de véritables haies ott la spirée 
domine. De telles haies protégent vraisemblablement ces sols contre l'effet 
desséchant des vents constants de ja région. Au cours de l’hiver, elles favori- 
sent l’accumulation de la neige sur les prairies. 


» Rapport non publié, graciteusement mis a notre disposition par W.G. Dore, Division de 
la Botanique et de la Phytopathologie, Ministére de l' Agriculture, Ottawa. 
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Il semble que ces terres d’alluvion n’aient jamais été couvertes d’une 
végétation arborescente quelconque avant leur mise en culture. [1 est possible 
que cette bande de terres basses, large de un mille en moyenne, ait été dominée 
par cette prairie 4 Calamagrostis canadensis dont parle Dansereau (9), et qui 
aurait des analogies floristiques et écologiques avec la Prairie du Centre 
américain. Ces sols ont encore de nos jours une réaction trés acide, due a 
leur mauvais drainage et a un certain rdle joué par les chlorures dans la 
décomposition des déchets organiques. Ces conditions, selon Baril et 
Rochefort (1), défavoriseraient les fonctions de la végétation arborescente 
sur le sol. 

Ces “terres d'anse’’ ont un potentiel de fertilité relativement élevé, a la 
condition d’étre drainées et chaulées. Ces sols ont été dénommés par la 
population “‘terres 4 avoine’’, par opposition aux “terres a blé”’ de la plaine 
argileuse supérieure, 4 cause de leur “‘faculté pour ainsi dire sélective de ne 
produire d'autres grains alimentaires que l’avoine’’, faculté qui trouve aussi 
son explication dans leurs particularités pédologiques (1). L’exploitation de 
ces sols se fait souvent a la faveur de digues, appelées ‘‘aboiteaux’’, cons- 
truites pour les protéger contre les marées d’équinoxe et aussi pour empécher 
l'eau de mer d’envahir les fossés d’égouttement lors des marées de vive eau. 
On utilise un ingénieux systéme de trappe, que la marée montante ferme et 
que les eaux d’égouttement ouvrent automatiquement a marée_ basse. 
Dans les endroits ot il n’existe pas de digues, les champs limitrophes sont 
surtout exploités comme prairies naturelles. On fauche également, certaines 
années, l'une ou l'autre des graminées et cypéracées halophytes, qu'on appelle 
‘‘foin de mer” ou “herbe salée’’. 


Les rivages estuariens d'eau douce 

Dans la partie occidentale du comté de L’Islet, l'eau de l’estuaire n’est 
pratiquement plus salée. Les rivages comportent de longues battures, 
comme dans la section maritime, mais les alluvions sont trés réduites dans 
la partie haute du rivage, recouvrant a peine les ‘‘crans’’ de schistes et de 
grés. Cette plage se termine par une petite gréve qui rompt la continuité 
avec la plaine cultivée avoisinante. 

Plusieurs auteurs ont étudié la flore estuarienne, entre autres, Fassett (13), 
Rousseau (24) et, récemment, Desmarais®. Pour les fins du présent travail, 
nous ne reconnaitrons, provisoirement, que trois zones: celle des vases molles, 
celle des prairies humides et celle du cordon littoral. 

Le vicariant écologique du Spartina alterniflora est ici une cypéracée (Scirpus 
americanus). Parmi les autres plantes qui peuvent coloniser la vase molle, 
a divers niveaux par rapport a la marée, on trouve Butomus umbellatus, Sium 
suave, Zizania aquatica var. brevis (fig. 8), Scutellaria epilobiifolia et sur les 
“crans’’ vaseux, Plantago juncoides, Ranunculus cymbalaria. La _ prairie 
humide, par contre, présente un engazonnement serré ot la vase molle 


6 Ce dernier a porté beaucoup d'attention a la zonation écologique du rivage et nous avons 
eu souvent l'occasion d’en discuter avec Lut. 
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Fic. 7. Erabliére des basses terres sur coteau graveleux d'origine Champlain ou post- 
Champlain, a Saint-Jean-Port-Joli, dans L'Islet. Cette érabliére se trouve a environ 
deux milles de la céte. Fic. 8. Vases alluviales entre L'Islet et Trois-Saumons, 
envahies par le riz sauvage (Zizania aquatica ‘var. brevis). Fic. 9. L’orme d’Amérique 
atteint encore un beau développement dans la plaine argileuse supérieure, 4a Sainte- 
Louise (L'Islet), ot il semble tout de méme a la limite de son aire comme élément carac- 
téristique. Les cl6tures de perches (‘“‘pieux’’), faites de ‘‘cédre’’, sont aussi caractéristi- 
ques des fermes de la région. 
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n’apparait pas. Scirpus americanus a pu en étre le premier constituant a 
l’origine. On y trouvera, entre autres plantes, Gentiana victorinii, Zizia 
aurea, Plantago criopoda, Triglochin maritima, Solidago sempervirens. On 
voit que ces rivages offrent une certaine flore de transition avec les rivages 
maritimes. 

Nous appellerons ici ‘cordon littoral’, le cordon de sable qui termine la 
zone des marées et tout habitat qui l’'accompagne: zone de déchets (“rapports 
de gréve’’) et prairie naturelle humide en arriére du cordon. Les espéces les 
plus caractéristiques du cordon de déchets, et de la gréve, sont Xanthium 
italicum, Bidens frondosa, Sonchus arvensis, Aster simplex var. ramosissimus, 
Stachys palustris, Lythrum salicaria. \.a gréve estuarienne d’eau douce ne 
possede pas de plante dominante caractéristique qui serait le vicariant de 
'élyme. A la faveur du mauvais égouttement causé par ce cordon littoral, 
il s’établit parfois, 4 l’arriére, une prairie haute aux herbes coriaces avec 
Phragmites communis var. berlandieri, Spartina pectinata et parfois San- 
guisorba canadensis, Lythrum salicaria, Stachys aspera. Dans certains 
endroits, au quai de L'Islet par exemple, le phragmite roseau est le con- 
stituant exclusif de cette prairie. Des arbustes et des arbres marquent 
souvent la ligne de rivage, tels que .\/yrica gale, Salix spp., Fraxinus pensyl- 
vanica, Physocarpus opulifolius, Populus tremuloides. 


La plaine argileuse supérieure 

Cette plaine argileuse, dont l'altitude est d’environ cent pieds, est cons- 
tituée de sédiments marins post-Champlain. C'est une argile lourde calcaire, 
ayant un haut degré de fertilité et qu'on dénomme “‘terre a blé”’. Elle était, 
a l’origine, pavée de cailloux a la surface, comme en témoignent les énormes 
clétures de pierre qui subsistent encore en maints endroits. Les terres de 
cette ceinture argileuse, dont la largeur varie de un a deux milles, ont pratique- 
ment toutes été mises en culture, de sorte qu'il est bien difficile de repérer une 
parcelle en friche qui nous donne au moins un indice de la végétation primitive. 

Dans la zone du climax érabli¢re, nous avons pu localiser un bosquet 
d'érables rouges (Acer rubrum), sur les terres de l’ancien Seigneur de Gaspé, 
a Trois-Saumons, prés de Saint-Jean-Port Joli. Ce bosquet nous permet de 
reconstituer, tant bien que mal, la végétation naturelle primitive de la plaine 
argileuse dans sa partie sud-ouest. Les principales espéces associées a 
Acer rubrum sont: Viburnum cassinoides, Sambucus canadensis, Clematis 
virginiana, Dryopteris spinulosa, Maianthemum canadense. Galium triflorum, 
Coptis groenlandica, Equisetum sylvaticum, Onoclea_ sensibilis. Certaines 
especes semblent étre des reliques d’un stade tardif de la succession: Populus 
tremuloides, P. balsamifera, Prunus virginiana, Vaccinium angustifolium, 
Aster acuminatus, Rubus pubescens, Aster lateriflorus; et, d'un stade pionnier: 
Alnus rugosa var. americana, Cornus stolonifera, Spiraea latifolia, Aster 
umbellatus, Calamagrostis canadensis, Equisetum arvense. Certaines espéces 
semblent é¢tre l’indice d’une invasion récente par suite d’un éclaircissage de la 
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couverture arborescente et peut-étre d’une certaine amélioration du drainage: 
Betula papyrifera, Abies balsamea, Picea glauca, Pteridium aquilinum var. 
latiusculum, Hieracium vulgatum, Prunella vulgaris. 

Le site et la composition de ce bosquet d’érables rouges nous incitent a 
le comparer a l’Aceretum rubri de Cain et Penfound (4), mentionné également 
par Dansereau (9). Nous inclinerions également a le considérer comme un 
représentant de l’Acereto ulmetum de Dansereau (9) ott l’Acer saccharinum 
aurait été remplacé par l’Acer rubrum, soit une relique de plaine de déborde- 
ment qui aurait survécu au retrait définitif des eaux. La présence de |’ U/mus 
americana, dans les champs voisins, nous porte a croire que cette espéce fut 
associée a l’Acer rubrum et qu'il y fut, par la suite, biiché. 

L’U/mus americana se retrouve un peu partout dans cette plaine argileuse 
supérieure, jusqu’a Sainte-Louise de L’Islet (fig. 9). Sa disparition subite 
des champs ne peut ¢tre attribuée a l’action concertée des fermiers. Cette 
limite correspond d’ailleurs 4 d’autres limites, comme celle de l’érabliére de 
rivage. La localisation, 4 quelque 25 milles plus loin au nord-est, d'une 
relique de forét de coniféres (Picea glauca avec fond de Sphagnum), nous 
indique un changement dans Il’intervalle et explique la disparition de l’orme 
aux environs de Sainte-Louise. 

Ces deux exemples de végétation nous aident 4 comprendre quelle fut la 
nature du site de ces argiles dans les conditions primitives, qu’on ne peut 
tout a fait saisir, a la suite du drainage que leur a fait subir méme I’agriculture 
la moins progressive. Il est possible que le cédre ait été largement associé a 
ces bois humides, surtout dans les bords de la plaine, au bas des pentes et le 
long des rochers calcaires. Cette argile est d’ailleurs riche en calcaire comme 
en témoignent les travaux de Baril et Rochefort (2). 

Nous avons essayé de représenter, par deux dessins schématiques, la 
végétation et les divers sites des basses terres. [ls représentent deux transects 
généralisés orientés nord-ouest sud-est, l'un dans la partie occidentale de la 
région (fig. 10), l'autre dans la partie orientale (fig. 11). 


Végétation du Plateau appalachien 


Le Plateau appalachien, étant une pénéplaine rajeunie par |’érosion, se 
présente comme un terrain vallonné parallélement a l’axe nord-est sud-ouest 
de la région (fig. 12). Ces collines ont été arrondies et les vallées surcreusées 
par le glacier continental, qui a de plus recouvert le tout de “‘drift’’ glaciaire. 
Sur les parties hautes du plateau, on trouve le “‘till’’, mélange d’éléments 
fins et d’éléments grossiers, contenant souvent de l’argile et constituant de 
bons sols forestiers. Ils peuvent étre cultivés s’ils ne contiennent pas trop 
de grosses roches. De tels sols sont moins sujets a se lessiver a cause de 
leurs éléments fins et parce que les roches dont ils dérivent sont parfois riches 
en calcaire. De telles conditions favorisent |’érabliére. Dans les vallées, les 
matériaux glaciaires remaniés (fluvio-glaciaires) donnent naissance a des sols 
trés perméables et facilement podsolisés. Dans les bas-fonds, le sol est 
souvent constitué d’une argile limoneuse d'origine glaciaire (glacio-lacustre). 
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Fic. 10. Profil généralisé des basses terres et de leur végétation, dans le comté de 
L'Islet. Les symboles identifient les silhouettes d’arbres. Nous en donnons la signi- 
fication dans la légende de la fig. 12. 

Fic. 11. Profil généralisé des basses terres et de leur végétation, dans le comté de 
Kamouraska. Voir la signification des symboles dans la légende de la fig. 12. Le drainage 
excessif est symbolisé par des hachures verticales, le drainage moyen, par des hachures 
obliques, et le drainage déficient, par des hachures horizontales. 

Fic. 12. Profil généralisé de la topographie du Plateau appalachien et de la végétation 
qui la caractérise. Les hachures symbolisent le drainage (cf. fig. 11). Voici la signi- 
fication des symboles qui identifient les silhouettes d’arbres dans les figs 10, 11, et 12: 
Ab: sapins (Abies balsamea); Ar: plaines (Acer rubrum); As: érables (Acer saccharum); 
Bl: merisiers (Betula lutea); Bp: bouleaux (Betula papyrifera); Ca: prairie naturelle 
caractérisée par Calamagrostis canadensis; Pb: ‘‘cyprés"’ ou pins gris (Pinus banksiana); 
Pg: épinettes blanches (Picea glauca); Pm: épinettes noires (Picea mariana); Ps: pins 
blancs (Pinus strobus); Pt: trembles (Populus tremuloides); Sa: zone intercotidale carac- 
térisée surtout par Spartina alterniflora; Sx: saules (Salix spp.); T: cédres (Thuja 
occidentalis); U: ormes (Ulmus americana). 
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L’érosion naturelle a d’ailleurs tendance a entrainer les éléments fins des 
pentes vers les bas-fonds. Nous considérerons donc successivement la 
végétation des “‘tills’’ bien drainés, celle des ‘‘tills’’ mal drainés et des bas- 
fonds, enfin celle des sols fluvio-glaciaires. 


Les “tills” glaciaires et la distribution de l’érabliére appalachienne 

Nous avons discuté plus haut de l’aspect floristique de |’érabliére sud- 
estuarienne en étudiant la végétation des basses terres. Nous nous con- 
tenterons ici d’en discuter la répartition au point de vue écologique. La 
limite respective de l’érabliére et des bois de coniféres ne correspond pas a 
celle des basses terres. Nous avons vu que la ceinture d’érabli¢res, qui 
recouvre le flanc des escarpements appalachiens, dépasse, en altitude, la 
zone des terrasses pour occuper les “‘tills’’ appalachiens des pentes. Dans 
L'Islet, cette zone de terrasses et de pentes se termine brusquement, entre 
Saint-Damase et Tourville ainsi qu’au lac Trois-Saumons, par une chaine 
de monadnocks s’élevant jusqu’a quinze cents et deux mille pieds. Le 
Plateau reprend ensuite l'altitude moyenne de 1200 pieds, et l’érabliére 
disparait pratiquement pour céder la place a des bois de coniféres. Dans 
Kamouraska, cet éperon rocheux n'existe pas, et la limite de l’érabliére est 
imprécise. 

Sur le Plateau, la position de l’érabli¢re est problématique. Les sites qui 
lui conviendraient le mieux seraient les tills de la série Saint-Onésime, dont 
le drainage est bon sans étre excessif. Comme question de fait, nous y 
avons repéré une magnifique érabliére a flore plus mérédionale que le type 
commun d’érabliére de la région, avec sous-bois de Claytonia caroliniana et 
Erythronium americanum et absence relative d’espéces boréales. Sur les 
coteaux, l’érabliére est associée au hétre (Fagus grandifolia) tandis que, sur 
les pentes, le merisier puis le sapin deviennent plus abondants. Mais, dés 
que la nappe d’eau affleure, le site est trop froid pour l’érable et les coniféres 
dominent. 

A mesure qu’on se dirige vers la partie orientale ou plutédt vers le nord-est 
de la région, les érabliéres sont de plus en plus exigeantes quant au site, pour 
enfin devenir extr¢mement rares dans le comté de Riviére-du-Loup. Dans 
Kamouraska, on ne les retrouve plus que par bandes, connues sous le nom 
de ‘‘chaines d’érables’’. La topographie générale de la région favorise 
l'établissement de ces “‘chaines’’ paralléles, parfois sur plusieurs milles de 
longueur: les crétes et les vallées, ainsi que les formations et les plissements 
géologiques, comprenant parfois des lits calcaires, sont tous grossiérement 
paralléles. La premiére de ces ‘“‘chaines” est véritablement celle des terrasses, 
dans la région des basses terres. Les autres ne sont pas localisées mais sont 
susceptibles d’apparaitre sur les sites favorables que nous venons de décrire 
(fig. 13). La derniére de ces “chaines’’, et non la moindre, est celle qui 
apparait le long de la frontiére du Maine, a la faveur des formations de 
Pohénégamook souvent riches en calcaire et constituées de roches friables. 
Une étude plus détaillée nous permettra peut-étre de rattacher cette derniére 


| > 


HAMEL: ESQUISSE ECOLOG IQUE 


mn 


CLIMAX DE L'ERABLIERE.- 


A 


HAINES D'ERABLIERES 


Fic. 13. Carte des régions de végétation indiquant les positions relatives des climax 
de l’érabliére et de la forét boréale (coniféres). Les “chaines d’érabliéres’” du Plateau 
appalachien ne comportent pas, sur la carte, de localisation précise. 


zone a la forét acadienne de Halliday (15), car le versant Saint-Jean semble 
présenter méme au point de vue physiographique et climatique, des parti- 
cularités qui le distinguent de la partie nord-ouest du Plateau appalachien. 


La forét de coniféres du Plateau 

Nous avons vu, dans les considérations phytogéographiques du début, 
que Villeneuve (26) avait localisé une section de la forét boréale s’étendant 
depuis le lac Matapédia et couvrant toute la partie centrale du plateau dans 
le comté de Kamouraska. Ces grandes zones, tracées par les forestiers, le 
sont évidemment a l'échelle nationale et ne prétendent pas rendre compte de 
tous les détails de transition ni de la mosaique que composent alors les divers 
sites. En d'autres termes, on délimite, de cette fagon, des régions prises 
globalement, mais on ne fait pas une carte détaillée de la végétation. Voila 
pourquoi, nous pouvons dire que notre carte généralis¢ée des climax (fig. 13), 
tracée a l'échelle régionale, représente approximativement le méme patron 
que la carte de Villeneuve: la forét de coniféres domine au nord-est, sur le 
Plateau, a partir de Kamouraska, tandis que la fréquence des érabliéres sur 
les sites favorables va en augmentant a mesure qu’on se dirige vers le sud- 
ouest, dans L'Islet. 
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Les bas-fonds présentent souvent des sols argileux ou limono-argileux, 
vraisemblablement d'origine glacio-lacustre. Ces sites, dont le drainage est 
trés mauvais, offrent un profil de sol tourbeux, favorable au développement 
d’une forét froide de Picea mariana avec sous-bois de Sphagnum et d'éricacées 
(Kalmia angustifolia, Vaccinium myrtilloides, Vaccinium oxycoccos). C'est 
le type de bas-fonds (bottom type) des forestiers (15, 26). Le cédre (Thuja 
occidentalis) s'y associe souvent, probablement au bas des pentes, au voisinage 
des coteaux plus riches en calcaire, situation dans laquelle on le rencontre le 
plus souvent. Le méléze (Larix laricina) est également associé a cette forét 
d’épinettes noires (P. mariana). 

Les vallées recellent de belles foréts de coniféres avec Picea glauca et Abies 
balsamea, probablement sur des “‘tills’’ moins bien drainés, a profil de ‘‘ground 
water podsol’’. La ot les érabliéres coiffent le sommet des collines et des 
coteaux, Abies balsamea et Betula lutea dominent sur les pentes: c'est la 
région des “bois mélés’’ des forestiers. Dans la région des bois de coniféres, 
Villeneuve (26) mentionne que les foréts de Picea mariana et Picea glauca se 
rencontrent sur sol profond aussi bien que dans les bas-fonds marécageux, 
avec croissance rabougrie dans ce dernier cas. 


Les feuillus secondaires 


Neault (20) nous décrit l'état des foréts dans la région. Sur tout le 
Plateau appalachien, la forét a été passablement dévastée par la hache ou 
par le feu (v.g., grand incendie 1934), 1a of l’agriculture ne I’a pas fait dis- 
paraitre complétement. Il reste cependant moins de végétation foresti¢re 
dans L’Islet que dans Kamouraska, ot l’agriculture pratiquement pas 
entamé les terres du Plateau. Par suite de l’exploitation intensive de la 
forét, la végétation dominante actuelle, surtout le long des voies de com- 
munication, est un bois de seconde venue fort variable dans sa composition. 
Les sols qui la portent sont également fort divers. Voila pourquoi, sur beau- 
coup de sites, dans L’Islet par exemple, il est parfois difficile de dire dans 
quel sens s‘oriente la succession, quand on se trouve en présence d'un bois 
mélé de Betula papyrifera, Populus tremuloides, Abies balsamea, Picea glauca, 
Acer rubrum. 

Ces foréts représentent généralement un état plus ou moins avancé du 
stade bouleau-tremble, dans la succession. On remarque, dans le micro- 
relief, que le bouleau (Betula papyrifera) domine sur les buttes mieux drainées, 
et le tremble (Populus tremuloides), dans les baissi¢res et sur les sols plus 
compacts. La végétation du sous-bois est caractéristique du stade de 
succession: Prunus pensylvanica, Diervilla lonicera, Pteridium aquilinum var. 
latiusculum, Aster macrophyllus, Hieracium vulgatum, Aster acuminatus, 
Trillium undulatum, Melampyrum lineare, Osmunda cinnamomea, Epilobium 
angustifolium. 


Les relevés, faits dans les bois feuillus secondaires, nous révélent certaines 
reliques possibles d’une érabliére antécédente a la coupe du bois: Acer 
saccharum, Betula lutea, Corylus cornuta, Acer pensylvanicum, Lonicera 
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canadensis, Actea rubra, Sambucus pubens. a présence des jeunes érables 
pourrait étre un indice du rétablissement possible de I’érabli¢re. On retrouve 
également beaucoup d’espéces boréales fréquentes dans |'érabliére estuarienne: 
Streptopus roseus var. perspectus, Aralia nudicaulis, Trientalis borealis, Nemo- 
panthus mucronata; ainsi que la plupart des espéces de la forét boréale, 
communes a I|'érabliére estuarienne, comme Clintonia borealis, Maianthemum 
canadense, Cornus canadensis, Chimaphila umbellata var. cisatlantica. 

Halliday (15) signale que le pin blanc (Pinus strobus) et le pin rouge (Pinus 
resinosa) étaient, a l’origine, beaucoup plus abondants dans toute la région. 
Mais ils furent l'objet d'une exploitation intensive, de sorte qu’on les ren- 
contre plutét occasionnellement aujourd’hui. Quelques observations pré- 
liminaires nous portent a croire qu’ils occupaient surtout les sols d'origine 
fluvio-glaciaire’. La situation sur le Plateau ressemble a celle du pin blanc 
dans les terres basses, ot l'épidémie de rouille vésiculeuse peut fort bien étre 
un indice d'une régression écologique générale des pinédes dans la région. 

Halliday (15) ainsi que Villeneuve (26) mentionnent encore un type de 
forét de platiére, “terres de pointe’ ou sols alluviaux de riviéres, avec les 
essences suivantes: Populus balsamifera, Fraxinus nigra, Ulmus americana, 
Picea glauca. 


Conclusion 


Le présent travail nous a donné l'occasion de réunir le fruit de nos herbori- 
sations, les relevés floristiques effectués sur le site de diverses associations, 
les données pédologiques mises 4 notre disposition par les pédologues, nos 
observations écologiques et les renseignements tirés de divers auteurs. En 
partant de ces données, nous avons essayé de définir les principales unités 
physiographiques de la région, les principaux groupements végétaux qui 
caractérisent le paysage et de donner, a la végétation, une interprétation 
fonctionnelle par rapport au type de sol. 

Cette esquisse préliminaire ouvre les horizons sur les diverses voies dans 
lesquelles un travail plus systématique et plus détaillé peut ¢tre poursuivi 
sur l’écologie régionale et ses implications agricoles: 

(1) Faire un relevé complet des espéces qui composent les groupements 
végétaux, en vue de déterminer, dans des habitats semblables, les gradients 
floristiques du sud-ouest au nord-est. Porter alors une attention spéciale 
aux types plut6t permanents de végétation, comme I’érabliére. 

(2) Etudier la forme biologique et le cycle vital des especes indigénes comme 
des mauvaises herbes, afin de mieux comprendre la structure et le dynamisme 
des groupements de plantes ainsi que le rdle joué par chaque espéce. 

(3) Etudier les transformations saisonniéres de la végétation dans des 
habitats typiques, en mesurant la croissance au printemps, en notant les dates 
de floraison, et en observant la cessation des fonctions chlorophylliennes. 
Etablir les corrélations météorologiques. 


7 Communication orale de M. Roger Baril. 
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(4) Procéder a une étude systématique de la végétation a divers stades de 
succession et en fonction des divers types de sols, en vue de préciser la nature 
et les causes de la succession, de définir les situations écologiques que le sol 
représente pour la végétation et de déterminer les fonctions de la végétation 
sur le sol. 

(5) Etudier les modifications particuliéres apportées A l’évolution naturelle 
du sol et de habitat par la culture et par la végétation adventice, en vue de 
comprendre le rdle joué par certaines opérations culturales, par la plante 
cultivée elle-méme et par les mauvaises herbes. 

De méme que le pédologue sait définir ses types de sol comme autant d’unités 
représentant les multiples faces de la réalité qu'il étudie, ainsi nous voudrions 
définir la situation écologique comme une convergence particuliére de facteurs 
susceptible de se produire a divers moments de la succession. Cette définition 
nous permettrait de ramener, a des phénoménes globaux concrets, de multiples 
données analytiques, pour en mieux saisir la portée écologique sur les 
problémes agricoles. 

La région sud-estuarienne se préte admirablement a des études géographi- 
ques et écologiques de la végétation, 4 cause de la multiplicité des sites physio- 
graphiques et aussi a cause de la situation de la région par rapport aux deux 
climax de l'érabliére et de la forét boréale. Etant dans une position inter- 
médiaire entre deux centres d’intérét floristique, la région de Montréal et 
la Gaspésie, le sud de l'estuaire a été plutédt negligé des phytogéographes. 

Il existe, de plus, a lintérieur du comté de Kamouraska, au témoignage 
des hommes de bois, des érabliéres intactes, qui ont été protégées par l’absence 
de voies carossables. Etant donnée leur situation privilégiée par rapport 
au climat, ces érabliéres seraient des lieux d’élection pour les études biologi- 
ques, nous permettant de toucher du doigt des phénoménes phyto-climatiques 
sur lesquels on en est encore a des conjectures. 
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Summary 


The vegetation of the’ region south of the St. Lawrence estuary, more 
specifically L’Islet and Kamouraska counties, is described in relation to soils 
and physiographic features. 


In the first part, a climatic, geologic, geomorphic, and phytogeographic 
approach is made, summarizing known data for the region. The second part 
is devoted to the natural vegetation, particularly in its primeval state. 
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On the estuarian lowlands, in the southwest part, the dominant feature is 
a sugar maple forest which maintains itself in good condition along the coast 
as far as Saint-Roch-des-Aulnaies. Farther to the northeast, maples are 
restricted to the Champlain terraces, along the appalachian foothills. The 
perpetuation of the maple woods is relatively precarious on account of the 
cold climate. In many cases, maple woods seem to be a relic vegetation. 
White spruce often reclaims hills where maples have been cut down, especially 
when the parent-material of the soil has a low calcium content. In the 
northeast, spruce is the dominant feature of the landscape, on account of the 
siliceous rocks and a slightly colder climate. 

On the seashore, the sandy beach facies is characterized by a lyme-grass 
fringe, and the alluvial mud-flat facies is characterized by salt-water cord- 
grass. The latter constitutes the original phase of the silty clay soils of the 
lower plain. In the fresh-water section of the estuary, the alluvial muds, 
under tidal influence, are characterized by American bulrush and wild rice. 

Because of its fertile soils, the upper clay plain of the lowlands is entirely 
under an agricultural régime. Some reliquary fragments of forest allow us 
to reconstruct the primeval vegetation. In the southwest, a stand of red 
maple, associated with American elm, possibly covered these flat and poorly 
drained soils. In the northeast, there might have been a spruce-sphagnum 
type of vegetation. 

The upper Appalachian Plateau has a rolling topography. A maple 
forest grows on the glacial till of the hills, where limestone delays podsolization. 
More often a mixed wood occurs, with white spruce, red maple, balsam fir, 
aspen, and white birch. The depressions are characterized by a black spruce 
forest, often associated with American larch and eastern white cedar. It 
seems that red pine and white pine have been characteristic elements of 
fluvioglacial soils. A coniferous forest is dominant on all sites in the north- 
eastern part of the Plateau. 
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FLOWER DEVELOPMENT IN THE LOWBUSH BLUEBERRY! 


By HuGu P. BELL? aNnD JANE BuRCHILL® 


Abstract 


In the lowbush blueberry, floret primordia appear during June. Floral parts 
appear in acropetal succession during July. Ontogenetically the carpels are at 
first appendicular and later receptacular. The epigynous floret, in miniature, is 
formed by the first of August. During this month, some reproductive tissue is 
differentiated in both ovary and stamens. The characteristic resting stage is 
assumed during the autumn. Mitosis was observed in material collected during 
January and by late winter a number of ovules had two adjacent archesporial 
cells, the outer one later becoming functional. Definite ditferentiation starts 
during March. Active growth, including the initiation of meiosis, becomes 
general during April. Meiosis is completed in the anthers during the first week 
of May and about a week later in the ovules. Subsequent development in the 
ovule is of the Polygonum type. The flower is mature by the last week in May. 


Introduction 


The work reported below deals with the lowbush blueberry, Vaccinium 
angustifolium Ait. var. laevifolium House, and is a continuation of the study 
regarding which two reports have been made (1, 2). The present article 
describes the development of the flower from the first appearance of floret 
primorida to the time of full bloom but does not include pollination or the 
development after pollination. The various stages are given in the sequence 
in which they occur with approximate dates, but exact dates signify very 
little, for there is great variation from locality to locality and from season to 
season. Thus, for any particular locality or vear, the time at which any one 
of these stages is reached may be seven days earlier or later than the dates 
given below. 


Materials and Methods 


The material used and the methods employed were the same as described 
in a previous article (1) except that periodic collections have been continued 
since 1952, also the killing fluid and strain were different. For this investiga- 
tion, Nawaschin’s formula for killing fluid and iron alum hematoxylin for 
stain were found most satisfactory. With this stain, the sections frequently 
came off the slides in the aqueous solutions. Of course one always encounters 
this difficulty with ericaceous material, especially that collected during the 
winter. No solution was found for this problem except to make many slides. 
All figures were drawn with the aid of the camera lucida. 


Growth During the Summer 


Primordia of Florets, Bracts, Sepals, Petals, and Stamens 
The floret primordia appear and thus their detailed description must start 
“while the flowering branch is enlarging, that is during June and early July” 


1 Manuscript received January 10, 1955. 

Contribution from Nova Scotia Research Foundation, Halifax, Nova Scotia. 
Botanist, Nova Scotia Research Foundation. 

Assistant Botanist, Nova Scotia Research Foundation. 
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Fics. 1 to 10. 


Fic. 1. A non-median 1.s. (longitudinal section) of flowering branch including three 
florets. Late June. Fic. 2. ‘Tangential I.s. of floret primordia with the basal scales 
differentiated. Early July. Fic. 3. L.s. of floret with the primordia of all floral parts 
present. Late July. Fic. 4.  L.s. of floret after sepals, petals, and stamens have been 
elevated to their epigynous position. Early August. Fic. 5. Microspore mother cell in 
the middle of the meiotic prophase. The mother cells have rounded off and the spaces 
between them are filled with an amorphous plasma. Early April. Fic. 6. Wax model of 
the distal portion of the pistil primordium as it appears shortly after its inception during 
July. Fic. 7. Ls. of the left half of floret, illustrating that the stylar canal is continuous 
with the top of the loculus. Early August. Fic. 8. Transverse section of wall of a mature 
anther. Late May. Fic. 9. Mitosis occurring in an ovule in a bud collected on January 
28th. Fic. 10. Two adjacent archesporial cells dividing. The outer one is starting 
meiosis and the inner one is in the metaphase of mitosis. Late April. 

Magnifications. Fics. 1 to 4 and 7 X85; Fics. 5, 8, and 10 X360; Fic. 9 
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(1, p. 642). Starting then, and from then on, the dates and stages given will 
usually apply to the more basipetally placed florets, it being understood that 
in any one bud almost any earlier stage of development may be found in the 
acropetally developing florets. During this early period of flower initiation, 
the floret primordia in the axils of the cataphylls are merely tangentially 
elongated mounds of meristematic tissue (Fig. 1), but very soon the flower 
parts are differentiated. These parts appear in order from the outside towards 
the center. That is, the first structure which can be recognized is the pair of 
basal scales (Fig. 2). These are followed by the primorida of the sepals and 
petals then the stamens and lastly the carpels (Fig. 3). In this development, 
nothing unusual was observed up to the appearance of the carpels, for the 
morphology and growth of the primordia which will develop into bracts, 
sepals, and petals are similar to those figured and described by Chou (3) 
for Gaultheria. Also the stamens develop and their anthers become inverted 
as described by Matthews and Taylor (5). 


The Pistil Primordium 

The pistil primordium, however, is a fairly complex structure and it becomes 
differentiated very quickly, hence for certain stages it is difficult to interpret 
the sections. These carpel primordia appear first as five elevations arranged 
around the margin of the central mound of meristematic tissue. The pistil 
development immediately following this is accomplished by the elevation of 
the tissues beneath, between and inside these mounds. This development is 
most easily understood by relating the early growth to the structures which 
will develop later. These five original carpel primordia persist as five 
elevations on top of the mature stigma. The primordium of the stylar wall 
and the upper portions of the ovary wall is an uninterrupted, flouted ring of 
tissue arranged around and elevated above the apical meristem. The inner 
tissue of the style and the upper portions of the ovary partitions are initiated 
by five broad ray-like elevations extending from the outer ring of tissue towards 
the center, but there they do not quite meet. These partitions are located 
halfway between the original carpellary elevations. The distal portions of the 
spaces between the partitions will form five ray-like, very narrow spaces in 
the center of the style, the basipetal portions of the spaces will form the tops 
of the loculi. The small space in the center, where the partitions do not quite 
meet, will form the stylar canal. 


The Pistil, Later Development 
Shortly after these structures are established, the central portion of the 
apex, that is the apical meristem, becomes elevated as a solid mound of 


meristematic tissue and at the same time there is elevation and broadening 
of the whole basal portion of the floret. The primordia of the sepals, petals, 
and stamens are carried up by this elevation to their epigynous position 
(Fig. 4). The partition primordia are involved in this general elevation but 
the bases of the spaces between them are not elevated, hence the lower portions 


| 


254 CANADIAN JOURNAL OF BOTANY. VOL. 33 


of the future loculi are formed, but these future loculi are not evident as empty 
spaces, for, from the central mound of tissue, each is immediately invaded and 
filled by a hemispherical mass of tissue, the placental primordia. These are 
located laterally on the elevated tissue at the center. The centripetally and 
basipetally located tissues of the partition primordia are of course continuous 
with the tissue of this central elevation and are elevated when it is elevated. 
Thus the future stylar canal ends basipetally at the top of this solid central 
mound, however in a radial direction the stylar canal extends into the top 
of each loculus (Fig. 7). The structures described above were studied in 
many series of longitudinal and transverse sections. In addition, a wax 
model (Fig. 6) was constructed to check with the sections. Thus, in spite of 
the comparative complexity of such a relatively small structure and the 
rapidity with which changes occur, the authors feel confident that the above 
is a correct interpretation. Also from this study of pistil development, it 
would appear that from the standpoint of ontogeny, the stigma, style, and 
upper portion of the ovary are appendicular in origin, but that the placentae 
and lower portion of the ovary are receptacular. Once these primordia of 
the various parts of the flower are differentiated, they very quickly assume 
their characteristic shape. This characteristic structure may be seen in the 
basal florets by the first week in August (Fig. 4), but it must be remembered 
that the distal florets at this time are still in a much earlier stage of develop- 
ment. 


Reproductive Tissues 

The actual reproductive cells become differentiated early in August. The 
ovule primordia appear as mounds on the placentae. These very soon become 
curved as is typical for an anatropous ovule (see Bell (2), Fig. 4). At the 
same time the four regions of sporogenous tissue may be seen in the anther 
with about two layers of vacuolated wall cells. By the end of August, an 
archesporial cell may be found in an occasional ovule. That is, by the end of 
the summer some of the sporogenous tissues for both microspores and macro- 
spores have been differentiated. 


Growth During the Autumn and Winter 


During the latter part of August and throughout the autumn (September 
and October) the flower bud reaches the winter condition. As this has already 
been described by Bell (2) a detailed account need not be repeated here. 
However, it is now possible to give additional information on two points, the 
first of these related to continued differentiation during the winter. Informa- 
tion on this subject was obtained from material collected on January 28, 1953, 
when the temperature was about 28° F. In aslide prepared from this material, 
a mitotic figure was observed in an ovule (Fig. 9). This figure was located 
where the archesporial cell should appear. Also in a collection of Epigea 
repens made on January 5, 1953, when the temperature was about 26° F., 
mitosis was taking place in an embryo sac which was probably in the four 
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nucleate stage of the gametophyte. The exact stage of its development could 
not be determined with certainty because a few sections were lost, but there 
was no doubt that cell division was in progress. Thus additional evidence 
has been obtained suggesting that development continues slowly during the 
so-called ‘‘dormant season’’. This evidence is of interest when one takes into 
consideration the opinion of the historical plant geographer Wulff who includes 
the Ericaceae among the groups which “‘in past times dwelt in a different, 
warmer climate, not characterized by such marked periodicity as now prevails 
in the northern latitudes” (7). The second point on which additional informa- 
tion is now available concerns the archesporial cells; this information was 
obtained chiefly from buds collected during March. In these there were 
frequently two adjacent archesporial cells in an ovule. These two archesporial 
cells did not persist as such for they were not observed in material collected 
later in the spring and there was ample evidence to indicate that as a rule the 
inner one gradually became vacuolated and merged with the ordinary paren- 
chyma cells of the ovule. However, two cases were observed in which both 
cells were dividing (Fig. 10), but while the division in the outer cell was 
without doubt the start of meiosis, that taking place in the inner cell was 
ordinary mitosis. Hence, only the outer of the two had been differentiated 
into a megaspore mother cell. With the exception of these two items, our 
knowledge regarding the winter resting stage is as described by Bell (2, pp. 
3 to 5). 


Growth During the Spring 


Preliminary Statement 

During March, this resting period comes to an end and demonstrable 
differentiation may be observed in certain isolated tissues. Then, throughout 
April, growth becomes more general until, by the last week of this month, 
mitotic figures may be seen in all growing tissues. In following the floral 
development from this commencement of growth activity in March and April 
to the maturation of the flower in late May, the investigation was concerned 
chiefly with the changes occurring in the reproductive cells. These changes, 
with approximate dates for each stage, will be described, first for the anther 
and then for the ovule. 


The Anther 

The start of spring growth referred to in the preceding paragraph is evident 
in the anthers during the first week in April. Then the microspore mother 
cells start meiosis (Fig. 20), but remain in successive stages of the prophase 
(Figs. 21 and 22) throughout the whole month. However, during the first 
two weeks of April, the vegetative tissues of the anther undergo radical 
changes as follows: the epidermal cell walls become thickened and papillose, 
the middle wall layers become crushed, and the tapetal cytoplasm becomes 
more dense and more granular. By the third week, the microspore mother 
cells, then in the later stages of meiotic prophase, have separated, rounded 
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Fics. 11 to 28. 


Fic. 11. L.s. of ovule. Initiation of meiosis in megaspore mother cell. April 7. 
Fic. 12. Metaphase of first meiotic division in embryo sac. May 10. Fic. 13. Embryo 
sac in which meiosis is completed with the three micropylar spores still intact but staining 
deeply. May 22. Fic. 14. Chalazal spore enlarged and micropylar spores degenerating. 
May 6. Fics. 15, 16, and 17. Successive divisions in the formation of the female gameto- 
phyte. May 14, May 14,and May 25 respectively. Fic. 18. Female gametophyte with 
eight nuclei, before the synergids have elongated. May 25. Fic.19. Mature female gam- 
etophyte. The synergids have elongated and the antipodals are degenerating. May 20. 
Fic. 20. Microspore mother cell in which meiosis is starting. Early April. _ Fics. 21 
and 22. Microspore mother cells in mid-stages of meiotic prophase. Mid-April and late 
April respectively. Fics. 23, 24, and 25. _Microspore mother cells in successively later 
stages of meiosis. Early May. Fic. 26. ‘Tetrad of uninucleate pollen grains. The walls 
between the cells are not laid down. Early May. Fic. 27. Tetrad of uninucleate pollen 
grains. The walls between the cells are present. Mid-May. Fic, 28. Tetrad of binucleate 
pollen grains. Late May. 

Magnifications, Fics, 11 to 19 X 3603 Fics. 20 to 28 X815. 
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off, and the interstices between the cells have become filled with an amorphous 
plasma of undetermined origin (Fig. 5). This plasma gradually disappears 
and early in May the microspore mother cells start the later stages of meiosis 
(Figs. 23, 24, and 25). For any one locality, these later phases start in all 
basipetal florets at about the same time and for any one floret, they appear 
to be completed in about five days. The result is a tetrad of uninucleate 
pollen grains (Fig. 26) around which walls are laid down almost immediately 
(Fig. 27) forming thus the compound pollen grain typical of the Ericaceae. 
About fifteen days after the formation of this tetrad, the nucleus in each pollen 
grain divides to form the vegetative and generative cells (Fig. 28). During 
this same period, that is during the middle of May, the epidermis of the anther 
becomes distinctly papillose, its cell walls thicken, the middle layers become 
more crushed, and the tapetum becomes more disintegrated. Finally, all 
these cells of the wall layers lose their contents and are empty (Fig. 8). This 
is the structure of the mature anther by about the end of May but before the 
initiation of changes associated with dehiscence. 


The Ovule and Embryo Sac 

The ovule development is that of the Polygonum type (4) and is similar to 
that described by Palser (6) for the Andromedeae. To include all the stages 
for the ovule, it is necessary to start earlier than in the description just given 
of the anther, for during the last two weeks of March, the number of arche- 
sporial cells in the ovules increases rapidly. Then, during April, the arche- 
sporial cells assume the shape and orientation of typical megaspore mother 
cells and the integument may lengthen to a point level with the distal portion 
of the nucellus. During the same time (the month of April) meiosis is 
initiated (Fig. 11, April 7) but does not go beyond the prophase until after 
tetrad formation is completed in the sporogenous tissue of the anthers, that is, 
until after the first week in May. Then, the meiotic divisions in the embryo 
sac are’continued (Fig. 12, May 10) and, when completed, result in a linear 
tetrad (Fig. 13, May 22). Almost immediately, the three micropylar spores 
degenerate and the chalazal spore enlarges (Fig. 14, May 6). Just prior to 
this and while meiosis is taking place in the embryo sac, anticlinal divisions 
in the nucellus and integument lengthen the ovule slightly but by the time the 
three micropylar spores have degenerated, the nucellus also shows signs of 
degeneration (Fig. 14). Then the enlarged chalazal spore divides three times 
to form eight nuclei (Fig. 15, May 14; Fig. 16, May 14; Fig. 17, May 25). 
These nuclei very quickly take the positions and shapes typical of the cells of 
the mature embryo sac ‘Fig. 18, May 25). When this stage is reached in the 
embryo sac, the nucellus has completely disappeared. Also, while the embryo 
sac is going through the later stages of meiosis, the immediately adjacent cells 
of the integument enlarge to form the endothelium and the whole integument 
becomes about nine cells wide. Finally, the synergids elongate and the 
antipodals degenerate but the polar nuclei do not unite. This is the condition 
prior to fertilization (Fig. 19, May 20). 
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In this description of ovule development, the actual dates are given for each 
figure. This is done to emphasize the fact already stated that the time for 
each stage varies greatly, for it will be noted that the sequence of dates does 
not correspond with the sequence of stages. This variation is exaggerated for 
one average year, for the material illustrated was collected during different 
years and some of the figures were drawn from florets which were not strictly 
basipetal, and in the raceme of the blueberry the basipetal flowers may mature 
about ten days earlier than those which are acropetally placed. However, by 
the time each flower had opened, all the embryo sacs examined had reached 
the stage illustrated in Fig. 19. 


Concluding Statement 


The study reported above is being continued and it is hoped that before 
long it will be possible to present the details of pollination and immediately 
subsequent development. 
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MICROFUNGI 
I. CORDANA, BRACHYSPORIUM, PHRAGMOCEPHALA! 
By S. J. HuGHEs? 


Abstract 


Cordana pauciseptata is illustrated and redescribed from North American 
collections on wood and bark and from isolations from wood. ‘The history of 
the genus is reviewed. Brachysporium apicale (syn. Monotospora triseptata, syn. 
Acrothecium anixiae) and Brachysporium obovatum are discussed, and North 
American collections as represented in Herb. DAOM are listed. Brachysporium 
polyseptatum (syn. B. bloxamzt) is illustrated and B. pendulisporum is described 
as new. Phragmocephala cookei and P. glandulaeformis (syn. P. minima) are 
recorded for North America. 


Cordana Preuss (1851) 


Cordana pauciseptata, one of the three original species of Cordana Preuss 
(7), is considered best retained as lectotype species of the genus. C. pauci- 
septata is redescribed below, and illustrated (Fig. 1), as it appears in North 
American collections on wood and bark and from isolations from wood. 


Cordana pauciseptata Preuss in Linnaea, 24 :129. 1851. 

Colonies effuse, black. 

Mycelium mostly immersed composed of subhyaline to brown, branched, 
septate, smooth or finely roughened hyphae 1.3-3.5 uw wide. 

Conidiophores sparsely distributed or crowded, usually arising singly, 
simple, erect, up to 170 yu long, septate, with the cells 8-25 wu long, bulbous 
and 7-8 w wide at the base, then 4-5 w wide tapering gradually to about 
3.5 w and then abruptly to 2—2.7 uw, pale brown to dark brown, darkest at 
the base, subhyaline to hyaline at the immediate apex. Especially on rotten 
wood, lateral rooting hyphae arise from the basal swelling of the conidiophore. 
Also a central rooting hypha is usually present which may penetrate deeply 
into the substratum. At the apex, which is swollen in mature conidiophores, 
a cluster of divergent conidia is borne, attached to denticles. The swollen 
apex is a direct result of successive conidium development. Occasionally a 
conidiophore proliferates to produce a second cluster of conidia at the new 
distal end. Rarely, a second proliferation occurs, resulting in a conidiophore 
with three clusters of conidia. The two intercalary clusters occur on slight 
swellings up to 6 uw wide. 

Conidia develop singly at the apices of successively produced growing 
points; they are 1-septate, smooth, dry, mostly ovoid, sometimes oval, 
slightly denticulate at the basal scar, brown to dark brown with a dark brown 
to black transverse band about 1.3 wu wide covering the transverse septum; 
they are fairly thick-walled with a thin, pale circular spot (? germ pore) at 
the apex; they measure (7.5) 9.4-12.1 & (4) 5.4-6.7 um. 


1 Manuscript received January 17, 1955. 
Contribution No. 1435 from the Botany and Plant Pathology Division, Science Service, 
Canada Department of Agriculture, Ottawa, Ontario. 
2 Mycologist, Botany and Plant Pathology Laboratory, Ottawa, Ontario. 
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Habitat: On wood of Acer, Carpinus, unnamed conifer, and periderm of 
Betula; also as isolations from rotten wood of Abies balsamea, Betula lutea, 
Picea mariana, and P. glauca. 

Collections examined: Europe: (1) on Carpinus wood, 1.v.1904, Wiener 
Wald, Austria, Héhnel (in Herb. FH*); (2) on Carpinus wood, 3.viii.1906, 
Wiener Wald, Héhnel (in Herb. FH). Canapa: (3) DAOM 29326 (0), on 
Acer wood, Cantley, Que., 26.viii.1952; (4) 28795, on Betula periderm, 
Burnet, Que., 14.viii.1952; (5) 28628 (6), on coniferous wood, Blakeney, Ont., 
17.vii.1952; (6) 44905 (b), on wood, Old Chelsea, Que., 21.x.1954; (7) 28664, 
grew during isolation of Dendryphiopsis from 28628 (a) on which this Cordana 
also occurs, Blakeney, Ont., 17.vii.1952; isolations from wood of Abies 
balsamea, (7, 8) 28663, 33995, New Brunswick, 1949, 1950; (9-12) 29443, 
34449, 35806, 37683, Nova Scotia, 1952, 1953; isolations from wood of Betula 
lutea, (13) 33900, New Brunswick, 1951; (14) 33686 (b), Nova Scotia, 1952; 
isolation from wood of Picea glauca, (15) 33989, New Brunswick, 1951; 
isolation from wood of Picea mariana (16) 33982, New Brunswick, 1952. 
UNITED STATES: (17) 29355 (b), on wood, Michigan Hollow, N.Y., 4.ix.1952; 
(18) 40409, contaminant in Qwuercus-wilt isolation plate, West Virginia, 
vi.1951 (H. L. Barnett). 

Cordana pauciseptata grows and fruits exceedingly well on malt and potato- 
dextrose agars to produce a black colony which is velutinous with conidio- 
phores. The reverse of the colony is black and some isolations stain the agar 
a brownish red. 

The mycelial mat is composed of subhyaline to pale brown hyphae, 1.5- 
5.2 w wide, which are much branched, faintly septate, show occasional 
anastomoses, are smooth or coarsely roughened and sometimes constricted 
at the septa. 

On potato-dextrose agar abundant conidiophores develop almost to the 
margin of the colonies but on malt agar they become less frequent towards 
the margin. Most conidiophores bear lateral hyphae arising from the slight 
basal swelling and possess a central rooting hypha which penetrates deeply 
into the agar. Proliferation of the conidiophores is far more frequent in pure 
culture than on the host; up to four proliferations in one conidiophore resulted 
in four intercalary clusters of conidia on slight swellings which are up to 7 ps 
wide. Such proliferated conidiophores may reach a length of 250 yw. 

Various structures which rank as chlamydospores develop on the repent 
mycelium, although some of these structures resemble conidia very closely. 

3 Abbreviations for Herbaria: FH, Farlow Herbarium, Harvard University, Cambridge, 


Mass.; NYS, New York State Museum, Albany, N.Y.; DAOM, Mycological Herbarium, 
Botany and Plant Pathology Laboratory, Science Service, Ottawa, Ontario. 


Fic. 1. Cordana pauciseptata: A, apices of conidiophores showing development of 
conidia, mature conidia, and hypha bearing chlamydospores, from DAOM 33990 on malt 
agar; B, bases of three conidiophores, and chlamydospores from DAOM 33995 on malt 
agar; C, bases of three conidiophores from DAOM 28628(6) on wood of conifer; D, two 
conidiophores, one of which has proliferated four times, from DAOM 28664 on potato- 
dextrose agar; x 1000. 
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One to four intercalary cells of a hypha, or the terminal cell borne on a short 
lateral branch, or a single-celled lateral branch of a hypha may become more 
or less globose and up to 15 w in diameter. Some of these globose structures 
are smooth, brown, and thin-walled whereas some others become thick-walled, 
subhyaline, and coarsely roughened. At the other extreme, are solitary, 
terminal, conidium-like structures borne on thick or narrow, short, lateral 
stalks of the hyphae from which they break away with apparent difficulty; 
they resemble conidia in color, in the possession of a dark transverse band over 
the septum, and some even have the thin, pale, circular spot at the distal end. 
Others are somewhat similar in shape but are continuous, whereas yet others 
are continuous but paler, thicker-walled, and coarsely roughened. 

In 1851 Preuss (7) described three species in his new genus Cordana, C. poly- 
septata, C. pauciseptata, and C. pedunculata; in 1852 he (8) described a fourth, 
C. parvispora. Preuss did not designate a type species although Klotzsch, 
Herb. viv. mycol., Cent. XVI, cura Rabenhorst, No. 1579 was issued sub 
‘Cordana polyseptata Pr. Cordana Gen. nov. Preuss. in Linn. T. xxiv. H. 2. 
N. 99. In ligno putrescente, pr. Hoyerswerda (Pinka). 1846. Preuss’ (see 
p. 10). This is a Brachysporium. One might assume that Preuss intended 
this species to be regarded as the most typical Cordana, but it might also be 
argued that the fungus was issued in exsiccatum form merely because an 
adequate collection was available for splitting. However, his publication in 
Linnaea is the starting point of Cordana and any of the three species is available 
to be chosen as lectotype. 

In Michelia in 1877 Saccardo gave a brief emended diagnosis of Cordana 
with C. pauciseptata as the only example. Furthermore, in 1886 Saccardo 
still retained Cordana for the single species C. pauciseptata; the two other 
original species and Preuss’s fourth species were classified in Acrothecium. 
In effect, then, Saccardo chose Cordana pauciseptata as lectotype species and 
since 1877 Cordana has been used for the most part for dematiaceous hypho- 
mycetes producing didymospores in a head on differentiated conidiophores. 

In 1891, however, O. Kuntze (3) claimed that ‘Saccardo treated the matter 
incorrectly; he retained the genus erroneously and carried over Cordana for 
the minority-type, a matter which is now to be corrected. Cordana Pr. 
p.p. maj. is also to be considered for Acrothecium [sensu] Saccardo 1886, and 
a new name is to be chosen for Cordana [sensu] Saccardo, let us say, in honor 
of the author of the Fungus Flora of Hoyerswald, Preussiaster O. K [untze].’ 
Kuntze, therefore, retained Cordana for C. polyseptata (which is a good 
Brachysporium), C. pedunculata, and C. parvispora; in addition to this he 
reclassified into Preussiaster all the names which Saccardo compiled in 
Acrothecium in 1886, and this includes the type species of Cacumisporium 
Preuss, C. tenebrosum Pr. Kuntze classified Cordana pauciseptata as 
Preussiaster pauciseptatus. 


It is preferable to follow Saccardo in retaining Cordana with C. pauciseptata 
as lectotype species; then, Preussiaster falls into synonymy with it. 
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So far as | am aware neither Cordana pedunculata nor C. parvispora has 
been redescribed and illustrated. 

I felt an uncertainty about identifying the collections listed above with the 
European C. pauciseptata until I have seen two collections on rotten wood of 
Carpinus from Austria and identified by Héhnel as this fungus. Furthermore, 
in 1953 Mangenot (5) gave an account of his isolations of C. pauciseptata from 
rotten wood of Betula, Fagus sylvatica, and Fraxinus in France. 


Brachysporium Saccardo (1880) 


Four species have been described in the genus Brachysporium in North 
America. These are: 

(a) B. canadense Ell. & Everh., J. Mycol. 7 : 134. 1892, 

(b) B. pedunculatum Ell. & Everh., Proc. Acad. Phil. 47 : 440. 1895, 

(c) ‘B. sarraceniae MacMill.’, Bull. Torrey Botan. Club, 18 : 215. 1891, 

(d) B. trifolii Kauffm. apud Bonar, Phytopathology, 10 : 441. 1920. 

None of these is suitably classified in Brachysporium; B. trifolii is a 
Curvularia, C. trifolii (Kaufim.) Boedijn. Brachysporium sarraceniae is known 
to me only from the description, but I have seen the type collections and some 
others of B. canadense and B. pedunculatum; the two last named will be 
redescribed elsewhere. 

During the last two years, collecting around Ottawa, Ont., and Ithaca, 
N.Y., has yielded three species of Brachysporium, B. apicale, B. obovatum (the 
lectotype species), and B. pendulisporum. Although I have seen no Brachy- 
sporium bloxami from North America, this opportunity is taken to redescribe 
the type collection of Cordana polyseptata Preuss which provides an earlier 
epithet for this fungus; the new combination into Brachysporium is proposed. 


Brachysporium apicale (Berk. & Br.) Sacc., Sylloge Fungorum, 4 : 426. 
1886. 
= Helminthosporium apicale Berk. & Br., Ann. & Mag. Nat. Hist. III, 
42382. 1861. 
= Acrothecium apicale (Berk. & Br.) Héhnel, Hedwigia, 43 : 297. 1904. 
Monotospora triseptata Peck, N.Y. State Museum Rept. 24:94. 1872. 

== Acrothecium anixiae Hohnel, Sitzungsber. Akad. Wiss. Wien, 111 : 990. 
1902. 

Conidia measure 16.2-22.6 8.1-12 uw, mostly 19.5 10 thus 
agreeing with the measurements obtained by Hughes (2) who illustrated and 
redescribed this species. In one Canadian collection on conifer wood, normal 
conidia are accompanied by some which are up to 32 X 13 mw, but these still 
retain the form of the smaller conidia. On the whole the conidia of North 
American collections tend to be somewhat darker than those of European 
collections and the two central cells may be dark brown and opaque. Never- 
theless pale brown conidia are found mixed with the darker ones. 

I have not seen the type collection of Acrothecium anixiae, but two collec- 
tions authenticated for this name in Herb. FH bear Brachysporium apicale. 
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Ho6hnel described his Acrothecium anixiae as the conidial state of Anixia 
bresadolae Héhnel but so far as I know this has not been confirmed. The 
conidia measured. 15-18 XK 9-10 uw and were stated to be ‘breve et subtiliter 
stipitatis’ indicating that Héhnel observed the separating cell to which each 
conidium is attached, a feature which is characteristic of the genus Brachy- 
sporium. 

In 1904, two years after describing his Acrothecium anixiae, H6hnel made 
the new combination Acrothecium apicale as indicated in the nomenclator 
given above. He described the conidia of A. apicale as 20 K 9-9.5 yw and the 
two collections, preserved in Herb. FH, assigned to A. apicale by Hohnel, 
bear this fungus. 

It seems very likely that Acrothecium zonatum (nomen nudum), as illustrated 
by Arnaud (1), is based on Brachysporium apicale. 

Brachysporium apicale appears to be very common in the Ottawa district; 
collections from North America which have been examined are listed below. 

Collections examined: (1) The presumed type collection of Monotospora 
triseptata in Herb. NYS, ‘Coll. N.Y. State. Monotospora triseptata Pk., 
{on rotten wood], North Greenbush, C. H. Peck [scripsit Peck]’: (2-33) recent 
collections on Acer, Betula, Fagus grandifolia, Fraxinus, unidentified conifer, 
unidentified wood, and bark. CANADA: Ontario: 28620, 28622, 28643, 
28788(a), 28992(c), 29322(b), 35508, 35510, 35860(b), 35862, 36388, 37133 
(R. F. Cain), 37135 (R.F.C.); Quebec: 28631, 28645(a), 28775(c), 28786(a), 
29218 (D. E. Wells), 29219 (D.E.W.), 29240, 29248(a) (D.E.W.), 37244 
(D.E.W.), 37423, 44907(b), 44958(a).. UNITED New York: 29150(a), 
29154, 29156, 29167(c), 29404; Vermont: 29552 (R.F.C.), 29553 (R.F.C.). 


Brachysporium obovatum (Berk.) Saccardo, Sylloge Fungorum, 4 : 427. 

1886. 

= [elminthosporium obovatum Berk., Ann. Mag. Nat. Hist. I, 6 : 434. 
1841. 

This was illustrated and redescribed from European collections by Hughes 
(2). The following North American collections are assigned to this name. 
CANADA: (1) on Populus wood, Stittsville, Ont., 35330(a); (2) on Betula 
wood, Burnet, Que., 29270(a); (3) on wood, South March, Ont., 43971; 
Kingsmere, Que., 29386; (4) near Pink Lake, Que., 28791(6). UnitEep 
STATES: (5-6) on wood, Michigan Hollow, N.Y., 29153(6), 29155; (7) ‘Fungi 
of Orleans County, N.Y., Dr. Charles E. Fairman, Brachysporium obovatum 
(Berk.) Sacc., on bark of Ostrya, Lyndonville, March 25, 1906, det. Saccardo’ 
(in Herb. NYS). 


Brachysporium polyseptatum (Preuss) comb. nov. 
= Cordana polyseptata Preuss, Linnaea, 24 :129. 1851. 
= Acrothecium polyseptatum (Preuss) Sacc., Michelia, 1:75. 1877 (ex 
errore sub A. pluriseptata in Sylloge Fungorum, 4 : 484. 1886). 
== Helminthosporium bloxami Cooke, Grevillea, 12 : 36. 1883. 
= Brachysporium bloxami (Cooke) Sacc., Sylloge Fungorum, 4: 426. 1886. 
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Preuss described his species ‘in ligno putrescente. Lectum prope Hoyer- 
swerda (Pinka). 1846’ with conidia ‘obovatis poly-4-6-septatis, fuscis, basi 
dilutiore hilo apiculiformi instructis; ...’ The undoubted type collection 
was issued in ‘Klotzsch, Herbarium vivum mycologicum, Centuria XVI cura 
Ludovici Rabenhorst. 1579. Cordana polyseptata Pr. Cordana Gen. nov. 
Preuss. in Linn. T. xxiv. H.2. N.99. In ligno putrescente, pr. Hoyerswerda 
(Pinka). Preuss’ (Published in 1851 fide Lindau and Sydow’s Thesaurus). I 
have examined this at Herb. FH and the upper ends of two conidiophores and 
some conidia are illustrated in Fig. 2. Lindau (4) assigned this exsiccatum 
to C. pauciseptata. 

The conidiophores are dark brown, up to 250 yw long, up to 6.4 mw wide just 
above the basal swelling, tapering to 3-4.5 yw at the subhyaline apex which 
bears the torn remains of separating cells after the conidia have fallen away. 
The conidia are 3-septate, long-obovoid, composed of a small subhyaline 
basal cell bearing a series of three pale brown to brown cell each successively 
larger towards the rounded apical one; they measure 22.6-30 & 9.7-12 wu. 
At the base they bear a minute narrow cylindrical frill which is the distal part 
of a torn separating cell, the other portion of which remains attached to 
the conidiophore. 

This fungus is Brachysporium bloxami as illustrated and redescribed by 
Hughes (2). Notwithstanding the fact that the diagnosis of Cordana poly- 
septata calls for 4-6 septa, I follow the type collection and accept Preuss’s 
name as providing an earlier epithet for Brachysporium bloxami. I have not 


seen a North American collection of this fungus. 


Fic. 2. Brachysporium polyseptatum: apices of conidiophores, and conidia from the 
type collection of Cordana polyseptata; 1000. 
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Brachysporium pendulisporum sp. nov. 

Coloniae effusae atrae. 

Mycelium immersum, ex hyphis septatis, ramosis, pallide brunneis vel 
brunneis compositum. 

Conidiophora erecta, simplicia, septata, atrobrunnea, parte fertili sub- 
hyalina, 60-290 uw longa, ad basim usque ad 10 w vel 16 wu inflata, supra 
basim 5.8-6.5 crassa, apice 3.8-4.8 yu. 

Conidia 4-septata, pendula, fusoidea, 30.5-38.5 & 14.5-18.5 (plerumque 
32.5-35.5 & 14.5-16.2) yu, cellulis polaribus subhyalinis vel pallide brunneis, 
cellulis subpolaribus pallide brunneis vel brunneis, cellula centrali atrobrunnea, 
apiceum versus cellulae ultimae conidiophoralis acropleurogena, quodque ad 
pedicellum cylindricum recurvatum (ad 7.5 X 1 w) affixa. 

Habitat in ligno putrido, prope Old Chelsea, Que., Canada, 21.x.1954, 
DAOM 44914(a), typus. 

Colonies effuse, black. 

Mycelium immersed, composed of pale brown to brown septate branched 
hyphae. 

Conidiophores sparsely distributed or crowded, usually solitary but some- 
times in groups of two or three, simple, erect, 60-290 uw long, usually swollen 
at the immediate base to form a bulb up to 10 yw wide, or even lobed and up 
to 16 w wide, then 5.8-6.5 uw wide tapering gradually to 3.8-4.8 uw towards 
the apex, thick-walled and very dark brown, but paler and thinner-walled 
towards the apex, up to 9-septate, bearing up to five conidia in a dry, pendant 
bunch at the apex. 

Conidia develop singly at the apices of successively produced growing points 
and each conidium is attached to the conidiophore by a very narrow (1 uw 
wide), recurved, subhyaline separating cell up to 7.5 w long; they are 4- 
(uncommonly 3-)septate, fusoid with the large, central, dark brown cell 
bearing two cells at apex and base, and these are successively paler towards 
the ends, rounded at the apex and more or less truncate at the base which in 
free conidia usually bears a portion of the ruptured separating cell; they 
measure 30.5-38.5 14.5-18.5 (mostly 32.5-35.5 14.5-16.2) uw; rarely, 
the two distal septa are not formed and the 2-septate obovoid conidium 
measures 26 X 14.5 pw. 

Habitat: On dead wood, near Old Chelsea, Que., 21.x.1954, DAOM 
44914(a) Type (Fig. 3). 


Phragmocephala Mason & Hughes (1951) 


A short note on the occurrence of the genus Phragmocephala in Canada is 
included in this paper because of its relation to Brachysporium Sacc. Saccardo’s 
genus was published for two species, B. obovatum and B. coryneoideum de Not.; 
the former was designated as lectotype of the genus and the latter is a Phragmo- 
cephala (Mason & Hughes (6) ). A single collection of P. cookei, the type 
species, is reported, and two of Clasterosporium glandulaeforme, which provides 
an earlier epithet for Phragmocephala minima Mason & Hughes. 
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Fic. 3. Brachysporium pendulisporum: conidiophores and conidia from the type 
collection, DAOM 44914(a); 500. 


Phragmocephala cookei Mason & Hughes, Naturalist (London), 1951 : 
08, Fig. 2. 1951. 


On worked wood, near Kingsmere, Que., 11.ix.1954, 44663(c). Conidia 
measure 29.1-37.2 17.8-19.5 uw 


Phragmocephala glandulaeformis (Hihnel) comb. nov. 
= Clasterosporium glandulaeforme Hohnel, Sitzungsber. Akad. Wiss. 
Wien, 116: 152. 1907. 
Phragmocephala minima Mason & Hughes, Naturalist (London), 1951 : 
103, Fie. 5.. £951. 


The type collection of Clasterosporium glandulaeforme has been examined 
in Herb. Héhnel in Herb. FH, together with the slides prepared by this author. 
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He described the fungus as growing on the hyphae of Corticium coronatum but 
the scanty collection shows conidiophores growing on the wood of Fagus 
sylvatica. In Britain Phragmocephala minima was described on peridem and 
bark of fallen logs of Betula sp. and Fagus sylvatica and this is identical with 
Hohnel’s fungus. Two collections are reported from Canada (Ontario): 
DAOM 29325, on periderm of Betula lutea, Kinburn, 28.viii.1952, and 35859(a) 
on periderm of Fagus grandifolia, Bells Corners, 25.v.1953. 

I am very much obliged to Dr. I. Mackenzie Lamb, and Mr. S. J. Smith for 
permission to examine collections in their keeping, to Dr. J. W. Groves for 
reading and improving the manuscript, and to Dr. B. Boivin for kindly 
correcting the Latin diagnosis. 


References 


. ArNaAubD, G. Mycologie concréte: Genera II. Bull. soc. mycol. Fr. 69 : 265-306. 1953. 
. HuGues, S. J. Brachysporium in Britain. Naturalist (London), No. 836 : 45-48. 1951. 
. Kuntze, O. Revisio genera plantarum, 2 : 849-850. 1891. 

4. Lrnpau, G. Jn Rabenhorst’s Krypt.-Flora, 2 Aufl.,1 (Pilze), 8 : 845. 1907. 

a a. F. Sur quelques Hyphales dématiées lignicoles. Rev. mycol. 18 : 133-148. 


6. Mason, E. W. and HuGues, S.J. Phragmocephala gen. nov. Hyphomycetarum. Naturalist 
(London), No. 836 : 97-105. 1951. 

7. Preuss, G. T. Uebersicht untersuchter Pilze, besonders aus der Umgegend von Hoyers- 
werda. Linnaea, 24 : 99-153. 1851. 

8. Preuss, G. T. Uebersicht untersuchter Pilze, besonders aus der Umgegend von Hoyers- 
werda. Linnaea, 25:728. 1852. 


j 
: 
a 
4 
4 
q 
a 
| 


269 
STUDIES ON RUBUS VIRUS DISEASES IN BRITISH COLUMBIA 
I, RUBUS YELLOW-NET! 


By R. Stace-SMITH? 


Abstract 


A virus disease occurring on Himalaya blackberry (Rubus procerus P. J. Muell.) 
was transmitted to Washington red raspberry (R. strigosus Michx.), tropical 
black raspberry (R. albescens Roxb.), and North American black raspberry 
(R. occidentalis L.). A net-like chlorosis of the tissue bordering the smaller leaf 
veins is the characteristic symptom, consequently the name ‘‘Rubus yellow-net”’ 
is proposed for the virus and disease. The virus is transmitted by the raspberry 
aphid Amphorophora rubi Kalt. It may be acquired by the aphid after a one- 
hour feeding and usually persists in the vector less than four hours. 


Introduction 


This paper is the first of a series reporting investigations of Rubus virus 
diseases in British Columbia. The studies reported here concern a virus 
disease belonging to the vein chlorosis group. The disease and the causal 
virus are termed ‘Rubus yellow-net’’ because net-like chloroses are distinctive 
foliar symptoms on four different Rubus species. 


Materials and Methods 


The source of inoculum was a clone of Himalaya blackberry (Rubus procerus 
P. J. Muell.) which bore foliage markings suggestive of virus infection. This 
plant was found growing on the roadside in the town of Abbotsford, British 
Columbia. 

A method of grafting similar to that used by Cadman (3) was adopted for 
grafting plants established either in field plantings or in pots in the greenhouse. 
The scion, taken from the diseased plant, consisted of a section approximately 
six inches long of mature cane with one leaf at the upper end. The upper 
end of the scion was inarch-grafted to the cane of the healthy test plant and 
securely wrapped with raffia; the lower end was placed in a vial of water. 
Water was supplied until the union was sufficiently secure to support the 
scion on the stock. If the graft was successful, the bud in the axil of the leaf 
of the scion sent forth a shoot. 

All the aphids used for vector transmission experiments originated from one 
viviparous adult raspberry aphid, Amphorophora rubi Kalt., obtained in 
Vancouver, B.C., from a virus-free red raspberry plant (var. Washington). 
Progenies of this adult were reared in the greenhouse on seedling black rasp- 
berry plants. Immature aphids, about three to four days old, were selected 
for all transmission experiments. 


1 Manuscript received January 6, 1955. 

Contribution No. 1428 from the Botany and Plant Pathology Division, Science Service, 
Canada Department of Agriculture, Ottawa, Ontario. A portion of a thesis submitted to the 
Graduate School, Oregon State College, in partial fulfillment of the requirements for the Doctor of 
Philosophy degree (1954). 

Associate Plant Pathologist, Plant Pathology Laboratory, Science Service, Canada 
Department of Agriculture, Vancouver, B.C. 


270 CANADIAN JOURNAL OF BOTANY. VOL. 33 


The aphids were moved from plant to plant with a moistened camel-hair 
brush. After an acquisition feeding period on the virus source, aphids were 
placed on the lower surface of the youngest fully-opened leaf of the indicator 
plant. In most experiments only one aphid was transferred to each test 
plant. It was unnecessary to cage the plant to confine the aphid because the 
aphid invariably remained feeding on the leaf upon which it was placed. In 
any experiment where more than one aphid was used, the entire indicator 
plant was caged in a lamp shade, a glass cylinder 5 in. in diameter, covered 
with muslin. 

All vector experiments were conducted in greenhouses fumigated at intervals 
with tetraethylpyrophosphate to eliminate mites and as a precaution against 
stray aphids. 


Symptoms 
On Himalaya Biackberry . 

A clone from the original specimen of Himalaya blackberry at Abbotsford, 
B.C., was established in an experimental plot during the fall and, when growth 
commenced the following spring, a pale chlorosis along the veins was evident 
as the leaves unfolded. The chlorosis was indistinct on the young leaves 
near the tips of the canes but, as the leaves matured, the chlorotic area became 
distinctly yellow. The chlorosis spread outward, fanwise, from the veins 
towards the leaf margin, so that large areas of the leaves were distinctly 
yellow (Fig. 1). Most of the leaves produced during the summer were affected 
to some degree but, at the end of the summer, symptoms on the younger foliage 
were masked. Frequently symptoms were unilateral, all the chlorosis being 
restricted to the leaflets on one side of the petiole. By September, growth of 
the chlorotic areas was largely arrested, resulting in a cupping of the affected 
leaves. There was no stunting of the plant and several large, vigorous 
primocanes were produced. 

In the following year, the foliage on the fruiting canes showed symptoms 
identical with those exhibited by canes of the current year. The fruiting 
laterals were not stunted and the plant yielded well. 

The symptom pattern has been repeated during succeeding years and there 
has been no apparent dwarfing of the infected plant. 


On Washington Red Raspberry 

The virus nature of the disease was established by graft transmissions from 
Himalaya blackberry to Washington red raspberry (R. strigosus Michx.) A 
mature Washington plant in the field plot was grafted in the summer of 1951. 
No symptoms developed during the year of grafting but definite symptoms 
were evident the following spring. The plant as a whole appeared slightly 
paler than ungrafted control plants and, upon close examination, the leaves of 
both the fruiting canes and the primocanes showed a pale, net-like chlorosis 
of the tissue along the veins (Fig. 2). Most of the leaves produced during 
the summer showed a net-like chlorosis and the plant appeared pale green 
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Fics. 1-4. Symptoms of Rubus yellow-net on leaves of: 


Fic. 1. Himalaya blackberry (Rubus procerus P. J. Muell.). Fic. 2. Washington 
red raspberry (Rubus strigosus Michx.). Fic. 3. Tropical black raspberry (Rubus 
albescens Roxb.). Fic. 4. North American black raspberry (Rubus occidentalis L.). 
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throughout the growing season. Some of the leaves were slightly cupped 
downward, but there was no distortion or stunting of the leaves of the fruiting 
laterals or primocanes, and the plant vielded well. 

This symptom pattern has been repeated in succeeding years. In 1954, 
three years after grafting, there was no evidence of degeneration and the plant 
was as vigorous as the ungrafted control plants. 

Another grafted Washington plant, grown in a pot in the greenhouse, 
developed svmptoms very similar to those of the plant grown under field 
conditions. 


On Tropical Black Raspberry 

Transmission of yellow-net was effected from the graft-inoculated Wash- 
ington red raspberry to tropical black raspberry (R. a/bescens Roxb.) by the 
aphid A. rubi. A colony of aphids was permitted to feed for one day on a 
young leaf detached from the Washington plant and then three aphids were 
transferred to each of five tropical black raspberry seedlings and permitted to 
feed for one day. Yellow-net was transmitted to four of the five seedlings. 

The first symptom appeared about 18 days after transfer feeding and was 
seen on the third or fourth young expanding leaf below the tip of each inocu- 
lated plant. This symptom was a net-like chlorosis of the small veinlets and 
was usually more severe on the leaflets on one side of the petiole only and on 
the corresponding side of the terminal leaflet. This chlorotic portion of the 
leaf was stunted and this condition caused the terminal leaflet to bend over 
on the chlorotic side (Fig. 3). Beneath this first affected leaf the older leaves 
remained normal, but the net chlorosis spread upwards towards the terminal 
of the plant, becoming gradually more severe and extensive, until the leaves 
at the tip were stunted, vellowed, and cupped downward. 

Following the appearance of terminal symptoms, shoots that developed in 
the axils of the lower leaves bore vellowed, stunted, and distorted leaves. 


On North American Black Raspberry 

Yellow-net was transmitted from the graft-inoculated Washington red 
raspberry to North American black raspberry (R. occidentalis L.) by the aphid 
A. rubi. A colony of aphids was permitted to feed for one day on a young 
leaf detached from the infected Washington plant and three aphids were 
transferred to each of five black raspberry seedlings (open pollinated Munger) 
and to each of five black raspberry cuttings (var. Munger). Yellow-net was 
transmitted to all of the test plants. The seedlings and the cuttings were 
very similar in their symptom expression. 

Symptoms of yellow-net disease on black raspberry were first noticed three 
to four weeks after inoculation at which time the fourth or fifth leaf beneath 
the tip of the inoculated plant developed diffuse chlorotic flecks along the 
veins. The chlorosis on such lower leaves was never extensive and remained 
confined to small patches. Within two or three days after the first symptom, 
vein chlorosis was observed on the next youngest leaf where it became more 
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extensive and presented a diffuse, net-like appearance. The chlorosis was , 
usually unilateral, involving one of the basal leaflets and the lower edge of the 


terminal leaflet (Fig. 4). 


Symptoms on the remaining two or three leaves appeared in rapid succession ; 
the affected areas became chlorotic and severely stunted. Since the chlorosis 
developed unilaterally, one of the basal leaflets was much smaller than the 
other, and the midrib of the terminal leaflet was bent towards the stunted side. 

Normal black raspberry plants produce some shoots in the axils of the 
lower leaves. Inoculated plants, following the appearance of terminal 
symptoms, developed short axillary shoots that bore yellowed, distorted, 


severely stunted leaves. 


It should be noted that these virus transmissions by aphids to black 
raspberry demonstrated that the latent viruses that are common in raspberries 
and blackberries in British Columbia were not present in the graft-infected 
Washington plant. These latent viruses are readily transmitted by A. rubz 
to black raspberry and induce diagnostic symptoms within a week of 
inoculation (author’s unpublished finding). 


Vector Relationships 


Acquisition Feeding Period 


The feeding time necessary to render aphids viruliferous was investigated. 
A colony of aphids was placed on a leaf from an infected black raspberry plant 
and, at varying intervals, aphids were transferred to other black raspberry 
seedlings. One aphid was placed on each of five plants after one, three, four, 
24, and 48 hr., respectively, and then permitted to feed on the indicator plant 
for at least three hours. The results given in Table | demonstrated that 
yellow-net virus can be acquired by the aphid in a three-hour acquisition 
feeding and the virus is transmitted as efficiently after a four-hour acquisition 


feeding as after a longer feed. 


Further experiments have demonstrated that aphids may occasionally 
acquire yellow-net virus after an acquisition feeding of one hour. Yellow-net 
was transmitted by two of 25 aphids that were given a one-hour acquisition 
feeding on the succulent terminal leaves of an infected black raspberry seedling 
and a three-hour transfer feeding on healthy black raspberry seedlings. 


TABLE I 


‘TRANSMISSION F YELLOW-NET VIRUS ubus occidentalis BY APHIDS ALLOWED 
[RANSMISSION* OF YELLOW-NET VIRUS TO Rub dentalis I 
ACQUISITION FEEDINGS OF VARYING DURATION 


Duration of acquisition feeding 


1 hr. 3 hr. 


om 


/ 


4+ hr. 


24 hr. 48 hr. 


3/5 4/5 


* Denominator indicates the number of plants 


number of plants showing symptoms. 


inoculated. The numerator indicates the 


2 

4 

4 

5 
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Persistence 


In a preliminary experiment on the persistence of yellow-net virus, 25 
aphids were given an acquisition feeding of one day on the virus source. 
Then five aphids were transferred to each of five healthy black raspberry 
seedlings and permitted to feed for four hours, after which the aphids were 
transferred to a second series for 12 hr. and to a third series for 24hr. Yellow- 
net was transmitted to all of the plants in the first series, one of the plants in 
the second, and none of the plants in the third. This experiment showed 
that the aphids generally lose the capacity to transmit yellow-net virus after 
they have fed for four hours on healthy plants. 

In another experiment, after an acquisition feeding of one day on a leaf 
from an infected black raspberry seedling, nine aphids were placed individually 
on healthy black raspberry seedlings and transferred through a series of six 
plants. Each aphid was permitted to feed for 15 min., 30 min., one hour, 
two hours, four hours, and 16 hours, respectively, on the plants in the series. 
Table II gives the results of these transfers. 


TABLE II 


INCIDENCE OF YELLOW-NET VIRUS DISEASE ON Rubus occidentalis FOLLOWING SERIAL TRANSFER 
OF SINGLE APHIDS FROM AN INFECTED BLACK RASPBERRY PLANT 


Test Duration of transfer feeding 

number 15 min. 30 min. 1 hr. 2 hr. 4 hr. 16 hr. 
+ = - - 
8 + + 3 

Total 6 4 4 2 0 0 


One or more transmissions occurred in eight of the nine series. Six of the 
aphids were able to transmit the virus to the first plant in the series, that is 
after a transfer feeding of 15 min. In two instances, yellow-net virus was 
transmitted to the fourth plant in the series, but no transmissions occurred in 
the fifth and sixth plants. In other words, yellow-net virus persisted in the 
body of two of the aphids for longer than one hour and 45 min. but for less 
than three hours and 45 min. 
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Discussion 


Rubus yellow-net is similar in symptomatology to the condition Cadman (4) 
has reported widespread in commercial raspberry plantings in Scotland. He 
described a vein chlorosis and showed it to be transmitted by the aphid 
Doralis idaei V. de G. On the basis of symptoms produced on the variety 
Norfolk Giant, Cadman distinguished three types of infection: mild, moderate, 
and severe vein chlorosis. The expression of Rubus yellow-net on the 
Washington variety resembles the mild vein chlorosis on Norfolk Giant 
whereas the symptoms on black raspberry are more like those Cadman 
illustrates for the moderate type. However, since Cadman’s experiments 
were made with material known or suspected to be carrying latent viruses, 
his descriptions must be considered applicable only to complex infections. For 
this reason, and also because in Scotland the vector incriminated does not 
appear to be A. rubi, it seems unwise to equate the British Columbia yellow-net 
isolate with any of the Scottish vein chlorosis conditions. 

The only Rubus virus disease found in North America with which yellow- 
net might possibly be equated is the disease described by Bennett (1, 2) as 
yellow mosaic. According to Bennett's descriptions, yellow mosaic causes 
yellowing of the foliage and a definite stunting of the plant on red raspberry, 
and yellowing and mottling of the foliage on black raspberry, the yellowing 
being due to fading of the tissue along the veins. Yellow-net likewise produces 
an eventual yellowing of the foliage but its most striking symptom, the net-like 
veinal chlorosis, appears to be absent in the yellow mosaic disease. Moreover, 
unlike yellow mosaic, yellow-net did not stunt the red raspberry plant. Both 
yellow mosaic and yvellow-net are transmitted by the aphid A. rubv. 

Yellow-net disease has not been observed in any commercial raspberry 
plantings in British Columbia. The possibility that the virus is a component 
of a virus complex causing some of the more severe raspberry diseases is 
being investigated. 
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ABSORPTION AND UTILIZATION OF C-GLUCOSE BY 
DETACHED WHEAT LEAVES! 


By P. V. Vittorio, G. KrotKov, AND G. B. REED 


Abstract 


Thirteen-day-old wheat plants were placed on solutions of C' labelled glucose 
and the amounts of glucose taken in were determined. Plants were then placed 
in darkness for three hours and their CO, production was measured. It was 
found that the amount of glucose absorbed by plants was directly proportional 
to the amount of water taken in while the presence of inorganic phosphate 
depressed absorption. Glucose was absorbed in larger amounts than glucose-1- 
phosphate and the absence of oxygen had no effect on the amounts taken in. 
An increased production of COs, following glucose absorption, came both from 
the glucose taken in as well as from the endogenous substrate. 


Introduction 


Two opinions have been expressed on the form in which sugars are taken 
into living cells. According to the one they enter in their free form (5), while 
according to the other they first have to be phosphorylated (1, 2, 6). 

There are abundant references in literature that after sugar absorption 
there is an increase in cell respiration (3). The question may be asked in 
this connection whether this additional CO, production comes entirely from 
the sugars just absorbed, or originates from some endogenous respiratory 
substrate, or is contributed by both. 

The use of radioactive sugars permits one to study their absorption rates 
and the extent of their subsequent contribution to respiration. The work 
reported below was carried out with these objectives in mind. 


Material and Methods 


Thirteen-day-old Marquis wheat plants grown in good garden soil in a 
greenhouse served as the experimental material’. 

They were detached just above the ground, mixed, and divided into 10-gm. 
samples. Each sample was then placed on 4 ml. of the solution to be fed, 
which previously had been adjusted to pH 5.5, and left in weak light for one 
hour. Glucose and glucose-1-phosphate labelled uniformly with C™ were 
prepared as described elsewhere (7). 

The specific and total activity of each solution was determined before and 
after feeding. At the end of this period the plants were removed from the 
solution and their cut ends were carefully rinsed with distilled water. The 
rinsings plus the remaining solution were combined and from their total 
activity it was possible to calculate the milligrams of glucose not absorbed. 
By subtracting this value from the total activity offered to the plants one 
obtains the amounts absorbed. 


1 Manuscript received December 8, 1954. 
Contribution from the Department of Biology and Department of Bacteriology, Queen's 
University, Kingston, Ontario. With financial asststance from the Research Council of Ontario. 
2 The authors express their thanks to Dr. J. G. C. Fraser from the Central Experimental Farm 
in Ottawa, for his kindness in supplying these seeds. 
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At the end of this feeding period the plants were placed for three hours on 
distilled water in a dark respiration chamber and aerated with carbon dioxide- 
free air. The total CO: respired was trapped in sodium hydroxide and its 
amounts determined by titration with hydrochloric acid. On addition of 
barium chloride the respired CO, was precipitated as barium carbonate, and 
its total and specific activities were determined. 


Results 


Table I (A) shows the results obtained on the intake and utilization of 
C-labelled glucose and glucose-1-phosphate by 13-day-old wheat plants. 
The greatest amount of glucose absorbed was from the glucose solution. Less 
was taken in the presence of dipotassium phosphate and the least when 
glucose-1-phosphate was fed. 

In all the experiments carried out the specific activity of each solution was 
found to be the same before and after feeding, indicating that there was a 
proportionality between the amounts of sugar and water taken in. 


The lowest respiration was found in leaves placed on water, and the more 
glucose absorbed the greater was total respiration. Knowing the specific 
activity of the glucose fed and the total activity in the CO: respired it was 
possible to calculate the amount of absorbed glucose that was consumed in 
respiration. By subtracting this from the total CO, produced one obtains 
the amount contributed by the endogenous substrate. 

From Table I (A) it may be concluded that the bulk of the CO, respired 
came from the endogenous substrate and not from the glucose recently 
absorbed. The more glucose absorbed the greater was its contribution toward 
respiration. The percentage of the absorbed glucose that was respired 
remained remarkably constant, even though the absolute amounts absorbed 
were doubled. 

In order to explore further the relation between the amounts of glucose 
absorbed and its subsequent utilization, wheat leaves were placed on various 
concentrations of glucose, otherwise the experiment was conducted as 
described above. 

As is seen from Table I (B) an increase in the molarity of the glucose 
solution was accompanied by an increase in the glucosé uptake, and in the 
total and C™ carbon respired. 

In experiment 1 it was observed that the presence of phosphate depressed 
glucose absorption. In order to study this further leaves were placed on 
various concentrations of phosphate and the results obtained are given in 
Table I (C). As the molarity of the dipotassium phosphate was increased, 
there was a decrease in the amounts of glucose absorbed and in the total 
carbon respired. This decreased CO: production was shared by both the 
glucose and the endogenous substrate. 

The question may be raised whether this depressing effect of phosphate is 
due to its osmotic pressure or some other characteristics. In order to explore 


waa 

= 

# 

4 

re, 


“4y ¢ dag qysiam ysaaf OT 42d 
WZ'0 
asoonys 
W 
6's 68 Ine ore 88°0 
asoon[s 
'OdH*N W 
asoon[s W 
sjumd yoayn pjo-Kop-¢y Kq uownzyyn asoonjs uo ayoydsoyd fo ay *(D) 
68°7 
08 0z z8°0 LL°6 asoon|s W 
sjunjd yoaym pyo-Kkop-¢y fo UO fo Jaffa ay], 
° 
2 OFH 
'OdH*N WTO 
asoonys o 
pl-uoqied jo [e303 [#303 ‘ayeqdn ‘oyeqdn 
se jo % se ay} jo % se uoqieo uonnjos uoqieo 
asoon|s) 


pamdsai uoqied snoussopuq py -uoqie) 


I ATAVL 


} 


VOL. 33 


CANADIAN JOURNAL OF BOTANY. 


278 


i | 76 soe 8 sz 0 


asoonjs fo pup aynjur ay) uO 


68 Ine seo 


68 or 0 


sjund pjo-Kvp-¢] payonjap «q pup aypjur asoonys 


ore 


N 


fo jaafja ayy, 


tN uray Aq Ul “say 
WTO 
snd 
asoonys 
ur ay g AG uray 


WTO 


uo pun *OdH*N fo sjaafja ay 


'OdH*N 
snyjd 


it’? 
asoonls 
jouuueu Py 

snjd 


asoonys 


-uoqies jo [2303 [P10 ‘ayridn ‘ayqeidn 
% se aya jo % aya jo % se uoqied 
-woqie) 


uoqivo snoussopuy 


panuru 


4 
| 
a 
| | 
| 
| 
| | 
| | 
bel 
| 
| | 
| | 
| 
| 
| 
| 
| 
| 
| s | 
N | 
| 
| | 
| 
| 
| 
| 
| | 
| | 
| 
4 | | 
q | 
| 
| | | 
vg | | > 
a = 
| 
‘ 
| 
| 
| 
| 
4 | 
| 
| 
| 
| 
| 
| 
a | 
| 
| 
a 
P 


VITTORIO ET AL.: C*%-<GLUCOSE 279 


this question, leaves were placed on glucose solution to which was added 
either phosphate or mannitol of the same osmotic pressure. Preliminary tests 
indicated that mannitol had no effect on respiration. From Table | (D) it is 
seen that the results obtained in both cases were about the same. It is 
concluded, therefore, that the depressing effect of phosphate on glucose 
absorption is due mainly to its osmotic properties. 

If prior to its intake into leaves glucose has to be phosphorylated, then 
conditions suppressing phosphorylation ought to depress glucose absorption. 
One such condition is the absence of oxygen, and in order to observe its effect 
the following experiment was carried out. 

Two 10 gm. leaf samples were placed in darkness on water and a stream of 
Ne was passed over them for one hour. Then both samples were transferred 
to a solution containing 0.1 M glucose plus 0.1 M dipotassium phosphate. 
They were kept there for three hours with a stream of CQ:-free air passing 
over one sample and N, over the other. The total CO. produced by each 
sample during this three hour period and the activity of its respired carbon 
was determined. The results presented in Table I (2) indicate that the 
amounts of glucose absorbed were about the same whether plants were under 
aerobic or anaerobic conditions. However, total CO: production, as well as 
the absolute contributions of glucose and the endogenous substrate to respira- 
tion were somewhat lower in plants kept under anaerobic conditions. 


Discussion 


In all the experiments carried out the specific activity of the fed glucose 
solution was the same before and after feeding. From this one can conclude 
that in each experiment there was a definite relation between the amounts of 
glucose and water taken in. This relationship, however, was not the same 
for different glucose concentrations. The greater the molarity of the glucose 
solution the smaller was the total volume of solution uptake and hence the 
smaller the amount of water per unit of glucose. 

When glucose was offered in the form of glucose-1-phosphate the amounts 
absorbed and respired were smaller than when it was offered as free glucose. 
It appears, therefore, that at least this particular phosphate ester does not 
represent the form in which glucose is absorbed. Moreover, when phosphory- 
lation in general was depressed by placing plants in an atmosphere of Ne (4) 
the amounts of glucose absorbed were unaffected. 

The presence of phosphate in the external solution depressed glucose 
absorption. The magnitude of the depression was about the same as that in 
the presence of an isotonic solution of mannitol. From such observations it 
is concluded that the depressing effect of phosphate on glucose absorption is 
due mainly to its osmotic properties. 

Some of the absorbed glucose appeared immediately in the COs, respired 
and the greater the amount of glucose absorbed the more important was its 
contribution toward respiration. In most cases glucose intake was accom- 
panied by an increased endogenous respiration. 
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Conclusions 


1. When wheat plants are placed on a C" glucose solution, the specific 
activity of such a solution before and after feeding remains the same. It is 
concluded from this that the intake of glucose from a water solution is non- 
selective. 

2. Evidence is presented to indicate that glucose-1-phosphate is not a likely 
form in which glucose is absorbed. 

3. The presence of phosphate in the fed solution depresses glucose intake. 
Such a depression is due mainly, if not exclusively, to the osmotic effect of 
the phosphate. 

4. Absorption of glucose is followed by an increased respiration, with some 
of the CO. produced coming from the glucose taken in. 
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THE APPLICATION OF A NUTRITIONAL GROUPING 
METHOD TO SOIL FUNGI! 


By R. G. ATKINSON? AND J. B. RoBrnson® 


Abstract 


In tests with seven different liquid media in which the common nitrogen 
source was potassium nitrate and the carbohydrate substrate was glucose, at a 
concentration of only 0.1%, most of the 1914 soil fungi isolated fell into one of 
three nutritional groups requiring, respectively, for maximum growth amino 
acids, amino acids plus growth factors, or yeast extract. Relatively few isolates 
required growth factors alone or a combination of yeast and soil extracts. Most 
of the isolates grew poorly in the basal medium containing only mineral salts, 
and glucose, with or without soil extract. Although fungi requiring yeast 
extract were much less frequently isolated from soil on, rather than remote from, 
tubers grown in a soybean green-manured plot, isolates requiring amino acids, or 
yeast plus soil extracts, were correspondingly increased on immature and mature 
tubers, respectively. In a second plot, however, not specially treated, no 
differences were observed in the nutritional spectra of fungi isolated from the 
two kinds of soil environment. 


Introduction 


Because of the inadequacy of the ‘classical’ biochemical tests for classifying 
soil bacteria, Lochhead and Chase (7) developed a method for grouping these 
bacteria according to their nutritional requirements. Differences in the 
nutritional spectra of the bacterial flora might be expected to give some idea 
of differences in the available soil substrates, and this in turn should lead to a 
better understanding of any beneficial or deleterious effects accruing from 
various cropping practices or other soil treatments. This method has been 
used in studing the effect of season and manuring (4), crop plants (12), and 
the incorporation of cover crops (3, 11, 13) on soil bacteria, and in investiga- 
tions of the microflora of plant rhizospheres (5, 8, 9, 13, 14). 

Recently, extensive soil microbiological studies were undertaken as part of a 
co-operative investigation of potato scab under field conditions. One aspect 
of the microbiological studies was concerned with determining whether or not 
the relative abundance in soils of various nutritional groups of bacteria was 
related, as found previously in pot experiments (11), to the incidence of scab. 
A second aspect was concerned with determining the incidence of micro- 
organisms antibiotic to Streptomyces scabies with the result that large numbers 
of fungi from these soils were also available. It was therefore considered 
desirable to ascertain whether or not the nutritional method of Lochhead and 
Chase might also be of value in placing the soil fungi in physiological groups 
whose fluctuations in soil could be followed. Although the nutritional group- 
ing of a large number of fungi from different soils was, in these tests, not 

1 Manuscript received December 28, 1954. 
Joint contribution from the Botany and Plant Pathology Division—Contribution No. 
1427—and the Bacteriology Division—Contribution No. 381—Science Service, Canada Depart- 


ment of Agriculture, Ottawa, Ontario; an investigation carried on as part of the program of the 
Ontarto Potato Scab Research Committee. 


2 


2.3 Associate Plant Pathologist, Assistant Bacteriologist, respectively, Plant Pathology 
Laboratory, St. Catharines, Ontario. 


, 


282 CANADIAN JOURNAL OF BOTANY. VOL. 33 


related to the amount of scab, it was felt that the data would be of interest as 
representing a different approach to the study of soil fungi. Nutritional data 
with regard to the bacteria will form the basis of a later report. 


Materials and Methods 


The fungi tested were isolated during the season of 1952 from field plots 
located at Ancaster and at Primrose, two widely separated and typical potato- 
growing areas of southern Ontario. The cropping history of these plots is 
shown in Table I. 


TABLE I 


CROPPING HISTORY OF FIELD PLOTS FROM WHICH FUNGI WERE ISOLATED 


Cropping history 


Scab 
Location Plot 1949 1950 1951 1952 1952 
Ancaster A Potatoes, Potatoes, Potatoes, Potatoes 42 
fall rye fall rye fall rye 
B Potatoes, Fallow, Potatoes, Potatoes 11 
fall rye fall rye fall rye 
c 2 Soybean Potatoes, 1 Soybean Potatoes 29 
green manure fall rye green manure 
crops crop 
1) 2 Soybean 1 Soybean Potatoes, Potatoes 20 
green manure green manure fall rye 
crops crop, fall rye 
Primrose E Clover Clover Manure, Manure, 16 
green manure’ potatoes potatoes 
F — Manure, 10 
potatoes 


Isolations were made from soil samples taken from the six plots at three 
different times during the growing season: in May just before planting time, 
in July when the potatoes were in blossom, and again in September just before 
the tubers were harvested. A ?-in. Lamotte auger was used for removing 
six cores of soil, approximately six inches in length, from between plants 
within the rows in each plot. In July and September, tubers, with adherent 
soil, were also removed from two of the plots at Ancaster. Both soil and 
tuber samples were placed in waxed, tightly fitting cardboard boxes and 
stored in a refrigerator overnight. By means of the ordinary dilution method, 
the soil was plated on soil-extract agar containing oxgall (Difco) at the rate 
of 2% to inhibit bacterial growth (6, 10). Soil adhering to the tubers was 
similarly plated, the first dilution being obtained by shaking the tubers in a 
water blank. The concentration of oxgall was increased to 4°%, however, 
because bacterial populations were known to be much higher in soil on the 
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tubers (11). Plates were incubated at 26° C. for 10 to 14 days. With a goal 
of approximately 100 isolates per sample, every fungus colony on several 
plates of the same dilution (1 : 10,000), whenever possible, was picked and 
transferred to slants of potato dextrose agar. In this way it was hoped to 
obtain a representative sample of the fungus population of the soil. The 
number of isolates obtained and tested from each plot at each sampling date 
is given in Table II. 


TABLE II 


NUMBERS OF FUNGI ISOLATED FROM EACH PLOT AND TESTED FOR 
THEIR NUTRITIONAL GROUPING 


Location Plot May July September 


Non-tuber soil 


Ancaster A 99 101 105 
107 96 105 
102 73 103 
D 82 43 109 
Primrose : 81 106 110 
71 65 89 
Tuber soil 
Ancaster A — 13 109 
D 50 95 


Nutritional grouping of the isolates was investigated by the method of 
Lochhead and Chase (7), the media being dispensed in 5 cc. aliquots in small 
bacteriological test tubes, 13 &X 100 mm. The media employed were as 
follows: 


Basal medium medium B 
Amino acid medium medium A 
Growth factor medium medium G 
Amino acid + growth factor medium medium AG 
Yeast extract medium medium Y 
Soil extract medium medium S$ 
Yeast + soil extracts medium medium YS 


It was recognized that these nutritional media are better suited to the 
growth of soil bacteria than of soil fungi, mainly because of the low level of 
glucose throughout the series. Any scheme, however, will necessarily be 
arbitrary and the one employed was felt to be sufficiently adequate for explor- 
ing the possibility, and value, of grouping soil fungi on a nutritional basis 
and following the fluctuations of these groups in the soil. 
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The nitrogen source common to all seven media was potassium nitrate. 
With care taken to avoid including any agar, a small tuft of aerial mycelium 
and spores was placed in each tube of medium. The inoculated tubes were 
incubated at 26° C. for 7 to 10 days. 

Growth response was estimated visually and rated on a numerical basis 
from one to four, a difference of not less than two points being considered 
significant. Each isolate was classified according to the simplest nutritional 
medium in which maximum growth appeared. Most isolates grew as surface 
mycelial disks, while a few produced submerged growth. Although growth 
was at first rated directly in the tubes, this method was discontinued after the 
isolates from the first samples of three plots were tested. More accurate 
growth ratings were obtained by partially drying the mycelial mats on filter 
paper and transferring them to a contrasting background. By this technique 
significant and previously unrecognized differences in growth, especially in 
media B and A, were revealed. Data obtained by the previous method were 
adjusted on the basis of retests of a few of the isolates using the revised method. 


Results and Discussion 


One of the main points revealed in this nutritional survey, as seen in Fig. 1, 
was the inability of most of the isolated soil fungi to produce maximum growth 
in a basal medium containing only mineral salts and a low concentration of 
glucose. Most of the fungi required media containing amino acids, amino 
acids plus growth factors, or yeast extract. 

In general the nutritional grouping of the fungi isolated from all soils was 
similar. Those that produced maximum growth in the basal medium 
accounted for only 1 to 5% of the total isolates and occurred in only 10 of 
the 22 soil and tuber samples. In all samples, fungi requiring amino acids 
and those requiring unidentified substances in yeast extract for maximum 
growth were the predominant nutritional groups, each accounting for about 
30 to 40% of the total isolates. Those fungi requiring a combination of 
amino acids and growth factors comprised, with two exceptions, from 12 to 
26% of the total. The proportion of fungi requiring only growth factors 
was mostly below 10%. Although a large number of bacterial isolates from 
soil have been shown by Lochhead and co-workers to require soil extract for 
maximum growth, only four of the 1914 fungi isolated in the present studies 
were dependent on this medium (medium S$), whereas about 1 to 10°% of the 
fungi isolated from 18 of the 22 soil and tuber samples required a combination 
of yeast and soil extracts (medium YS). In one of the tuber samples, however, 
this last group of fungi comprised 48% of the total number. 

With regard to seasonal variations, fungi requiring amino acids were 
isolated more frequently from the Ancaster plots at the beginning of the 
growing season than at the end. The reverse of this was true in one of the 
plots at Primrose, whereas only minor seasonal variations occurred in the 
second plot. In contrast, the fungi requiring medium Y were more numerous 
in the late-season samples from all plots except one at Primrose. The third 
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FyG. 1. The nutritional spectra of soil fungi obtained by grouping each isolate accord- 
ing to the simplest medium in which maximum growth occurred. Data from three sets 
of isolations made in May, July, and September correspond to the three columns, in that 
order, opposite each nutritional group. The percentages for the B and A groups in the 
May isolations in plots A, B, and D were adjusted as explained in the text. 
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important group, those requiring amino acids plus growth factors, were most 
abundant in the middle of the season in two of the plots at Ancaster, but in 
all others, both there and at Primrose, only minor seasonal variations occurred. 
Although the fungi requiring a combination of yeast and soil extracts were 
relatively few they were most frequently isolated at harvest time from all 
plots but one. 

The nutritional spectra of fungi isolated from soil on tubers were obtained 
for two of the plots and were compared with those of isolates from the corre- 
sponding soil samples. In plot A the incidence of the various nutritional 
groups was similar in the two sets of isolates. In plot D, however, fungi 
requiring yeast extract were isolated much less frequently from the tuber soil 
than from the corresponding soil remote from the tubers. This decrease in 
the incidence of the yeast-extract group was associated with a corresponding 
increase in fungi requiring amino acids on immature tubers, and in isolates 
requiring yeast plus soil extracts on mature tubers. Both of these groups 
held predominant positions and comprised about 50% of the total fungi 
isolated from the tubers. 

The foregoing discussion has been concerned with the evaluation of the 
nutritional data from the standpoint of maximum growth. Consideration of 
the presence and extent of submaximal growth in the various media should 
also yield important information concerning the nutritional requirements of 
soil fungi. Only 82, or slightly over 4%, of the 1914 isolates tested failed to 
produce some macroscopically visible growth in the basal medium. Only 32, 
or less than 2%, failed to develop to this extent in the amino acid medium. 
All other media supported varying degrees of growth of every isolate, with a 
few exceptions that may have been due to inoculum failure. 

More than 50% of the isolates from 17 of the 22 soil and tuber samples, and 
approximately 30% of those in four other samples, produced only minimum 
growth, rated as one or less, in the basal medium. Only from 10 to 40%, but 
occasionally more, of the fungi from the various plots grew poorly in media A 
and G, however, indicating that their constituent amino acids and growth 
factors stimulated additional growth in many of the isolates. Even fewer of 
the fungi, mostly from only 1 to 5%, failed to develop more than minimum 
growth when supplied with both amino acids and growth factors. Yeast 
extract and yeast plus soil extracts supported optimum growth of most of the 
fungi tested. Soil extract alone, however, is apparently deficient in nutrients for 
most soil fungi, as this solution supported only minimal growth in 5 to 30% 
of the isolates and a submaximal growth rated as two, in the remainder. It is 
interesting to note, however, that a considerably larger proportion of fungi 
attained a growth rating of two in the basal plus soil extract medium than in 
the unsupplemented basal solution. 

The present results indicate that, with potassium nitrate as the nitrogen 
source and in the presence of a glucose concentration of only 0.1°%, most of 
the commonly isolated soil fungi are stimulated by amino acids, by a com- 
bination of amino acids and growth factors, or by yeast extract. Because of 
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the low concentration of glucose in the basal medium, the fact that many of 
the fungi grew better in medium A may be due to the utilization of the 
constituent amino acids as an additional source of carbohydrate. 

Because of the source of nitrogen used was in the form of nitrate, this 
apparent dependency on amino acids may also reflect the preference of some 
isolates for nitrogen as ammonium ion. Foster (1) has pointed out that, with 
the exception of certain members of the Mucorales, and particulary species of 
Rhizopus, most fungi in the Fungi Imperfecti group, those most commonly 
isolated from soil, can readily utilize nitrate nitrogen. In the present studies, 
whenever mucoraceous fungi were isolated they formed only 5% or less of the 
total isolates of any one sample. Consequently their effect on the over-all 
nutritional spectrum would be slight. 

Of interest is the fact that, whereas a few fungi produced maximum growth 
only when supplied with a number of growth factors, a much larger proportion 
was stimulated only when these factors were combined with amino acids. 
It seems possible that the amino acids, by providing the necessary carbo- 
hydrate substrate, enabled many more fungi to utilize the growth factors they 
required for maximum growth. The stimulation of growth of many of the 
fungi by yeast extract probably depends on the fact that the yeast extract 
contains! cystine, p-aminobenzoic acid, histidine, tyrosine, valine, and the 
vitamin folic acid, none of which are present in the synthetic medium AG. 
The fungi that required one or more substances in medium AG for maximum 
growth do not appear to depend on the asparagine, alanine, and inositol 
constituents, as these isolates grew equally well in their absence, for example, 
in the yeast extract medium. 

The fact that small, but appreciable numbers of the isolates grew best only 
in the presence of both yeast and soil extracts indicates the degree of nutritional 
specialization possible in the soil fungi. This raises the question of the 
stimulation of fungus growth in the soil. The presence of organic substrates 
in the soil greatly increases the numbers of soil fungi observed in plate counts, 
but it is not known whether this increase is due entirely to the availability of 
an energy source or to the presence of other essential metabolites. Garrett (2) 
has recently discussed the ecological groups of soil fungi on a substrate basis 
with regard only to the carbohydrate or energy source. On the basis of the 
present investigation, it seems reasonable to assume that the availability of 
accessory growth substances also plays an important role in determining to 
what extent fungi develop in soil. 

The data obtained in this exploratory investigation indicate that among 
the soil fungi there is sufficient physiological diversity to support the view 
that the grouping of soil isolates according to a nutritional scheme based on 
the special requirements for fungal growth could be of value in appraising the 
activity of fungi in soil. 


_ 1 An analysis list of “ Bacto- Yeast” extract was kindly supplied by the Director of the Bacterio- 
logical Laboratories of Difco Laboratories, Inc., Detroit, Michigan. 
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